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SECTION I
INTRODUCTION

This report describes a computer program to generate fatigue spectrum
loading sequences. The report contains all information needed for the
practical use of the program.

The program is specifically tailored for the development of random
cycle-by-cycle, flight-by-f1ight loading sequences typical of aircraft
structures. However, it can be used to generate a spectrum of any type for
any structure.

The random sequence of cycles and flights is produced by a random number
generator. The basic loads occurrences spectrum is calculated through the
use of the computer program A6PA (program 16PA in Reference 1). The descrip-
tion of this program is not repeated here, but is to be found in Reference 1,
with the exception of changes described in Appendix A.

The program is written in Fortran IV language for CDC CYBER 74 computer
or its equivalent. Douglas Aircraft Company program identification number
is A6PD. The program was extensively used to generate loads spectra sequences
in the Air Force study "Effect of Transport/Bomber Spectrum on Crack
Propagation," Reference 2.



SECTION II
PROBLEM STATEMENT

Structures subjected to periodic or non-periodic fluctuating loadings
experience gradual degradation in its load carrying capability through forma-
tion and propagation of fatigue cracks. Often, this type of loading is
referred to as "fatigue loading". Fatigue loadings can be divided into two
basic categories:

1. Constant amplitude loading - fatigue loading in which all of the peak
lToads (maximum loads) are equal and all of the valley loads (minimum
loads) are equal,

2. Spectrum loading - fatigue loading in which all of the peak loads are
not equal and/or all of the valley loads are not equal; this loading
is also known as variable amplitude or irregular loading.
Fatigue loading basic terms and examples of spectrum loadings are illustrated
in Figures 1 and 2.

Most fatigue loadings experienced by aircraft structures are of the
spectrum type. The spectrum features are a function of aircraft type and
utilization, loading environments and type of structure. The sequence of
loading is usually of random nature and i3 a function of loading environments
and sequence of missions and flights.

The basic loads spectra contents are usually supplied in the form of
Toads exceedances or occurrences information or other statistical data which
do not supply any information about the sequence of these loads. An exceed-
ances/occurrences spectrum specifies the number of times that the various
Toads in the spectrum are exceeded or occur in a specified period of time.

An example of such information for Air Force aircraft is given in Reference 3.

In view of the fact that the fatigue failure process in crack initiation
and propagation stages is loading sequence dependent, means are needed to
generate representative fatigue loading sequences which can be used in design,
analysis and verification testing. The computer program described herein
provides the means of generating a random sequence spectrum from given exceed-
ances/occurrences spectra, including the generation of flight random sequence
from a specified mission-flight mix.
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Figure 2. Examples of Spectrum Loadings.



SECTION III
PROGRAM OUTLINE

The program name is Spectrum Loading Sequence Generation (or RANDOM) and

its identification is A6PD. It consists of program A6PA, described in Refer-
ence 1, and Appendix A, which generates the occurrences spectrum, and the
additions to generate and edit random cycle-by-cycle loading sequences. A
general outline of the program is given by Figure 3. A detail step-by-step
explanation of the program, beyond the A6PA part, is given below.

1s

The basic information extracted from A6PA, to generate the loading
sequence, are the segment-by-segment occurrences spectra (MIN,MAX,n).
However, program A6PD contains the entire A6PA program and executes all
its features.

The occurrences spectrum generated by A6PA must be defined by the
following A6PD input:

NFT = Number of flight types. A flight type can be a realistic flight
or any group of cycles to be identified as a "flight". (Card 2)

NF = Number of flights for each flight type. (Card 4)

NS = Number of A6PA segments in each flight type. (Card 5)

A11 A6PA segments in each flight type must be identified by input flags
F1 and F2 . These flags are integers and must start with 1 and
increase consecutively. Enter F1=F2=0 for any A6PA segment to be
excluded. If the cycles (n) of several A6PA segments with the same
MIN,MAX values are to be summed, enter the same F1 flag for these seg-
ments. If several A6PA segments with different MIN,MAX values are to be
combined, enter the same F2 flag for those segments. AG6PA segments are
summed or combined, because in the loading sequence generation it is
sometimes more realistic to treat several A6PA segments as one. Such
situations might exist where several A6PA segments represent loadings in
the same flight interval, such as maneuvers and gusts, but it is desired
to have the cycles distributed within one F2 segment. In the sequence
generation, the segment sequence is the F2 sequence. Example of com-
bining A6PA segments under F1 and F2 flags is given on the following

page.



AG6PA F2 Segm.

553”' MIN MAX w PEr | e MIN VAX n
1 8,000 | 12,000 | 100 | 1 | 1

7,000 13,000 55
6,000 14,000 12

5,000 15,000 1 8,000 12,000 125

7,000 13,000 62

2 8,000 12,000 25 1 1 6,000 14,000 17
7,000 13,000 7 5,000 15,000 8

6,000 14,000 5 10,000 12,000 200

5,000 15,000 2 10,000 13,000 100

10,000 14,000 10

3 10,000 12,000 200 2 1 10,000 15,000 2

10,000 13,000 100
10,000 14,000 10
10,000 15,000 2

A6PA segment occurrences spectra are formed into a
(MIN,MAX ,n,n/FLT)

array according to flight type and F2 segment. A1l cycles n are
rounded off to whole numbers and n<.5 are set to zero.

If ©{n/F1t) for a given F2 segment is not an integer, a 'fictitious’

load level
(MINg¢ = MAXf, nf)

is added to the segment array to make Z(n/F1t) for that F2 segment
an integer, where,

MINe = MAXe = (MINy + MAX;)/2  if  (MINy 4MAX;)/2 = (MINZ + MAX2)/2
= MINy if  MIN; = MAXp
= MAX if  MAXp = MAXp

= (MINT#MAXy)/2 if  none above.

Next, selection must be made as to the type of flight sequence desired.
Input IFRS and IAFS (card 2) and NFRS (card 12) if IFRS # 0. The
flight sequence may be:

a) Random. IFRS=IAFS=0. The sequence is generated using a pseudo random
number generator, see subroutine RANIC, page 88. The draw from
the flight array is made without replacement. The standard seed

number for the flight sequence random number generation is 11111 and
is obtained by entering KF=0 in card 2. For a different random sequence
enter 2051 < KF < 4194304 .



b) Alternate Sequence. Sequence according to the largest peak per
flight. IFRS = 0
IAFS

1}
—
-

LO-HI sequence
=2 , HI-LO sequence
=3, LO-HI-LO sequence .

c) Specific sequence. IFRS = N , number of entries of 'flight type
and number of flights' sets entered in card 12 (NFRS). Also,
enter IAFS =0 .

The spectrum loading sequence is generated by defining a sequence of
valleys and peaks. Valey is MIN and peak is MAX as taken from the
A6PA (MIN,MAX,n) array. A (valley, peak) pair is counted as a cycle,
with valley preceding the peak. Groups of cycles are identified as a
'flight' according to NS (number of A6PA segments in each flight type)
and F1 and F2 (sequence of these segments).

Choose one of two available valley/peak coupling methods:

a) IRS=1. The valley/peak pairs are defined directly from the program
A6PA output (MINi, MAXi, "i) array pairs, where

Valley = MINi and Peak = MAXi
The sequence of cycles (valley/peak pairs) so defined is random
and is generated using a pseudo random number generator, see
subroutine RANIC, page

b) IRS=2. Valley = MIN and Peak = MAX are chosen individually and
alternatingly in a random sequence from the program A6PA output
(MIN,MAX,n) array. The random sequence is generated by a pseudo
random number generator, see subroutine RANIC, page 88.

In both of the above cycle sequencing coupling methods in using the random
number generator, the draw from the (MIN,MAX,n) array is made without
replacement. The standard seed number for this application is 12345 and
is obtained by entering KC=0 in card 2. For a different random sequence
enter 2051 < KC < 4194304 .



The cycle (valley, peak) sequence established in the previous steps is
edited in the following order by EDIT1 and EDIT2 :

EDITI
A11 valleys and peaks which are not loading reversal points are
eliminated. This effectively eliminates fictitious load levels

(if they do not produce a loading reversal) as well as intermediate
data points.

EDIT2
a) Range Truncation. Elimination of cycles as a function of cycle
range (peak-valley) and R (valley/peak). If no range truncation
is desired, NXY=0, card 2. If range truncation is to be per-
formed, define the range truncation level over the desired R
interval by XY input in card 9

d‘,F-data points all cycles with (RANGE,R)
777 values below this 1line

and specify the number of data points (RANGE,R sets) entered as
NXY in card 2. The program interpolates linearly between the
data points and will take the closest RANGE entry if cycle R
is outside the R interval entered. In the latter case an
ERROR statement will be printed.

RANGE

There are two exceptions to this range truncation procedure:

1. When a peak or valley, from the cycle to be eliminated, is
higher or Tower than the preceding and next peak or valley.
In such cases the subject peak or valley is retained, but
their companion valley or peak, as well as the preceding peak

or next valley, are eliminated. i
retain

final cycle . .
P<—retain y
- . f
eliminate— }’H—-——-‘-—" candidate cycle ——j—-,’a inal cycle
‘J/f for elimination dy/

eliminate

10



10.

s

2. When a cycle to be eliminated (va11ey1, peaki) is followed by
a cycle with va]]eyi+] > va]]eyi and peaki+] > peaki
In such case peaki and va11eyi+] are eliminated and the

resulting cycle becomes valleyi, peaki+] "

-— retain

candidate cycle F; final cycle

for e11minatioﬁ"j;;/ P
eliminate

b) Cycle elimination if the peak is larger than a specified value
ELIMP, card 3.

c) Clipping, according to specified peak (CLP) or valley (CLIV)
magnitude, card 3. Given a cycle (va]]eyi, peaki),

if peaki = CLP , set peaki = CLP

i peaki > CLP and va]'ley1 > CLP , eliminate cycle
if vaHey,i < CLIV , set va'l’ley,i = CLIV

if val]eyi < CLIV and peaki < CLIV, eliminate cycle.

d) Multiplication of the complete valley, peak sequence spectrum by
a constant, FACTOR in card 3. Enter FACTOR=1 when multiplica-
tion is not desired. Multiplication will not be performed if an
alternate (IAFS=1, 2 or 3) flight sequence is used.

If, through preceding editing, all cycles in a flight are eliminated, the
flight will be counted in the total, but it will not be included in the
output printout nor magnetic tape. An ERROR statement will be printed.

The basic output of program A6PD is a flight-by-flight loading sequence
of valleys and peaks. For detail description of the output see the
section on OUTPUT, page 101.

The program will terminate according to input IPTF (card 2): either when
all flights (specified by NF, card 4) are processed or after N specified
number of flights.

11



Variations in a spectrum can be accomplished through the various features

provided in the A6PD input data as well as by changing the basic occurrences
spectrum from A6PA through A6PA input data. Some of the variations that can
be accomplished through the A6PD input data are:

s

2

Combining and/or elimination of A6PA segments.

Different Valley/Peak coupling.

Different flight sequences.

Elimination of cycles as a function of (RANGE, R), valley or peak values.
Clipping of loads below or above a specified value.

Multiplication of all loads by a constant.

Variation in spectrum length in terms of number of flights.

12



— — — —

| A6PA | OCCURRENCES SPECTRUM:
| INPUT |—— A6PA [——{ (MIN, MAX, n)

LDATA | FOR EACH AGPA CASE AND SEGMENT
(Mé:, MAX, n, n/FLT.) l o
ARRAY FORMED FOR EACH
FLIGHT TYPE AND = A6PD [¢—i éﬁ?gT |
SEGMENT SPECIFIED BY [ DATA_ |
A6PD INPUT DATA ——1
SELECT SELECT FLIGH
XSbkE¥iEFAK fE JEREE: | RANDOM NUMBER
¢ : §idiw GENERATOR
o RANDOM(INDIVIDUAL)| | e HI-LO
o LO-HI-LO !
o OTHER RANDOM SEQUENCE OF CYCLES
(VALLEYS, PEAKS) WITHIN EACH
SEGMENT FOR THE FLIGHT TYPES
AND SEGMENT SEQUENCES
SPECIFIED BY A6PD DATA

SEQUENCE EDITING:
o ELIMINATION OF INTERMEDIATE DATA POINTS BETWEEN REVERSALS
o TRUNCATION (ELIMINATION OF CYCLES AS A FUNCTION OF
(RANGE, R), PEAK OR VALLEY)
e CLIPPING (LOADS BELOW OR ABOVE A SPECIFIED VALUE SET
EQUAL TO THAT VALUE)
o MULTIPLICATION OF ALL LOADS BY A CONSTANT

OUTPUT l
PRINTOUT FOR A FLIGHT-BY-FLIGHT
SPECIFIED NUMBER OF FLIGHTS LOADING SEQUENCE
T ’ T OF VALLEYS AND PEAKS
VALLEY, PEAK N NUMBER ON_MAGNETIC TAPE
| SEQUENCE | OF HIGHEST
| PEAKS
SPECTRUM SUMMARY :
§RANGE R) VS Sn,zng
PEAK, R) VS (n,ZIn

Figure 3 . Spectrum Loading Sequence Generation Program (A6PD) General Outline.
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SECTION IV

DEFINITION OF SYMBOLS

The A6PD input data symbols and definitions are given in Section V.
Following are the additional symbols used in the computer program. For program
A6PA symbols and definitions see Reference 1 and Appendix A.

A (or N)

ACY

AFS

AMAX
AMIN
BCY
HPEAK
ICASE

IDPEAK

IERR

IFLAG

IF1
IF2 (or 1S2)

14J

IMM

The dynamic working array. Throughout the program core
allocation is done through implied equivalence to this array.

An array of cycles read in fron A6PA.

The reordered array of highest peak per flight (alternate
flight sequence).

An array of maximum stresses read in fron A6PA.

An array of minimum stresses read in fron A6PA.

An array of cycles used during combining of segments.
An array of the highest peak per flight for printout.
A6PA case number.

An array of flight number identification for the highest
peak per flight printout.

A running sum of the number of error messages written.

An array used in reordering the flight sequence to indicate
when a flight has already been chosen.

An array of F1 segments.
An array of F2 segments.

An array used for debug that sums the number of cycles
dropped out for the various editing cases.

A cycle counter used during edit type 1 and 2 .

15



IRR A6PA reference run number, or, an array used for the
cumulative totals in the spectrum summation table.

ISEG A6PA segment number.

IS1 The beginning segment number for printout of flight type,
reference run, case and segments, ar, the beginning segment
subscript of the IF1 and IF2 arrays.

1S2 The ending segment number for printout of flight type,
reference, case and segments, or, the ending segment
subscript of the IF1 and IF2 arrays.

JTN An array of the flight types corresponding to a flight number.
KCY An array of cycles after combining of segments, used

when IRS = 2.
LEFT The amount left of NSIZE usually calculated before a

subroutine call after array sizes have been set.

LREC An array of reordered flight numbers for the alternate
flight sequence corresponding to the AFS array.

MCY An array of the number of cycles per flight.
NCY An array of cycles after combining of segments.
NFF An array containing the sum of the number of times a

flight type was picked and the sum of cycles for each
flight type.

NPG A page count. It is written at the top of each new
output page.

NSIZE The dimension of the "A" array.
NST The total number of segments.
NTF The total number of flights.

16



PMAX

PR

RANGE

RR

SMAX

SMIN

SMM

An array of the highest peak per flight used for the
alternate flight sequence.

An array used for the spectrum summation print of peak
vs. R.

Cycle loading range = maximum stress (peak) - minimum
stress (valley).

Stress ratio = minimum stress (valley) / maximum stress (peak).

An array used for the spectrum summation print of
range vs. R .

An array of maximum stresses used during and after combining
of segments.

An array of minimum stresses used during and after combining
of segments.

The final array of valley (minimum) and peak (maximum)
stresses sequence.

17



SECTION V
INPUT DATA

The input data is divided into two groups:

1. Program A6PA data required to calculate the exceedances/occurrences

spectra. This input data and data sheets are described in Reference 1
and Appendix A.

2. Sequence generation data (henceforth called "A6PD data") to generate the
sequence of cycles and flights and to perform other manipulations in the
A6PD program. The description of this input data and the sequence in
which it is input follows.

CARD 1 - TITLE = Enter job description. Use only one card.
CARD 2 - NFT IRS IFRS IUIL NPI NRAN KVP IFI NXY IPFS NPSS IPTF IAFS MAXHP KF KC.

NFT = Number of flight types.
IRS = Valley/Peak coupling format.
= 1 ; program A6PA pairs
= 2 3 individual (random)
IFRS = Flight sequence.
= 0 ; random. Also when IAFS # 0.
= N ; number of 'flight type and number of flights' sets
when special sequence is specified. Enter the 'flight
type and number of flights' data on card(s) following
F1 and F2 data (card 12).

IUIL = 1 3 Fortran unit number
&;} = Number® of peak levels in spectrum summation
IRAN -~ Number™ of levels i : ti
NRAN = Number of range levels in spectrum summation
VP Number” of R Tlevels i ti
KVP = Number o evels in spectrum summation

* Enter the number as a negative number if the peak, range
or R values are input directly in cards 6, 7 or 8.
A positive number means that only the extreme values are
entered in cards 6, 7 or 8 and the levels are calculated
at equal intervals using the NPI, NRAN or KVP inputs.

19



IFI

NXY

IPFS

NPSS

IPTF

IAFS

MAXHP

IKF
KF

IKC
KC

Fortran unit number.

0 ; spectrum output tape not to be written.

3 ; spectrum output tape to be written.

Number of data points (R, range sets) in R vs range input
data (card 9) if range truncation is to be performed.
NXY=0 if no range truncation is to be performed (no
data is to be input in card 9).

Print loading sequence?

-1 5 no.

0 ; yes, all flights.

N ; yes, N flights.

Number of spectrum summations to be printed. In card 10
indicate the flight number(s) for spectrum summation(s).
Flight number at which the program is to be terminated.
0 ; normal, equals to total number of flights shown on
card 4.

N ; stop after N flights (less than the total shown on
card 4).

Alternate flight sequence.

0 ; random. Also, when IFRS=0 or N.

1 3 LO-HI (on the basis of the largest peak load

per flight).

2 ; HI-LO

3 3 LO-HI-LO

Number of largest peaks per flight to be printed

Seed number in the random number generator for

sequencing flights.

0 ; will default to the number 11111 which is considered
to be the standard number for this program.

Seed number in the random number generator for

sequencing cycles.

0 ; will default to the number 12345 which is considered
to be the standard number for this program.

20



CARD 3 - CLIP CLIV FACTOR ELIMP

CLIP
CLIV
FACTOR
ELIMP

Peak clipping value.

Valley clipping value

Multiplication factor

Peak value for elimination of cycles with peaks
above this value.

(Input very large numbers for CLIP, CLIV or ELIMP to prevent
clipping or cycle elimination.)

CARD 4 - NF =
CARD 5 - NS =
CARD 6 - PI =
CARD 7 - RAN =
CARD 8 - VP =
CARD 9 - XY =
CARD 10 - ISS =

CARD 11 - F1,F2

Number of flights for each flight type that the A6PA
data represents. Enter in increasing flight type order.

Number of A6PA segments in each flight type.
Enter in increasing flight type order.

Peak values for spectrum summation.

Enter all values if NPI in Card 1 is entered negative.
Enter only the two extreme values if NPI in Card 1

is entered positive.

Range values for spectrum summation.

Enter all values if NRAN in Card 1 is entered negative.
Enter only the two extreme values if NRAN in Card 1

is entered positive.

R values for spectrum summations.

Enter all values if KVP in Card 1 is entered negative.
Enter only the two extreme values if KVP in Card 1 is
entered positive.

R vs range data (R, range sets equal to the number of
sets specified by NXY in Card 1). Enter data in R
increasing order.

Flight number for spectrum summation. If making more
than one entry, enter in increasing order.

Flags defining F1 and F2 segments. Enter F1 and then F2
flags for each flight type. Enter data in flight type
increasing order. Start each set of F1 and F2 data for
each flight on a new card.

21



CARD 12 - NFRS = Flight sequence when IFRS # 0 in Card 2.

Enter flight type and number of flights sets in the
desired sequence where the number of sets is equal
to IFRS=N.

General Notes about A6PD Input Data:

15

The data consists of a string of values separated by one or more blanks
or a comma. Blanks are not allowed within a constant. A decimal point
omitted from a real constant is assumed to occur to the right of the
rightmost digit of the mantissa.

Except for CARD 1 data, more than one card can be used to enter a
particular data group identified as CARD X data in the preceding
description. If more than one card is used for a given type of data,
consider the cards as 6.1, 6.2, 6.3 or 11.1, 11.2, 11.3, etc. Input
cards cannot have line sequence numbers.

Enter the data in the sequence indicated in the preceding writeup.
This sequence is summarized on the following page in the form of an
'"A6PD INPUT DATA FORMAT'.

An example of A6PD output input data printout for a sample case is

shown on pages 208 and 209 .

22
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The following pages contain the program source language listing generated

SECTION VI
PROGRAM LISTING

by the Fortran Extended (FTN) compiler.

Program A6PA (Ref. 1 and Appendix A) 1isting, as adapted to the CDC
computer and A6PD program, is also presented here.

Figure 4 shows the interaction of all the subroutines.
of these subroutines, including additional descriptions, are to be found on

the following pages:

The listings

NAME DESCRIPTION PAGE
PROGRAM, | Calls subroutines MMAIN (program AGPA) and RDMAIN 28
Program A6PA subroutines:
MMAIN A6PA main program (includes BLOCK DATA) 29
NPUT1A Reads A6PA input data. 41
SPECSM Performs segment spectra summation. 48
PRINT Prints A6PA input data. 50
ONEVAR One variable interpolation. 57
TWOVIN Two variable interpolation. 59
Spectrum Loading Sequence Generat#on Subroutines:
RDMAIN Reads and prints title and other A6PD input data. 63
INPUTF Reads A6PD input data. 65
INF1F2 Reads and prints remainder of A6PD input data. 66
NEWPG Prints output page heading and page number. 70
INMMN Sets up core storage required for AMMN. 71
AMMN Combining of segment spectra using flags F1 and F2. 72
OPENMS Opens mass storage file. 76
GENFL Generation of flight sequence: random or specified. 17
GENAFS Generation of alternate flight sequences on the 80
basis of highest peak per flight.
GENCY Generation and editing of the random cycle sequence. 83
DISTRD Selection of flight or cycle number through the 87
use of the random number generator, RANIC.
RANIC Random number generator. 88
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NAME DESCRIPTION PAGE

REED Reads the sequence of valleys and peaks for one 89
flight.

READMS Transmits data from mass storage to central memory. 90

REDIT1 Repeats EDIT1 type editing found in GENCY. 91

SPSUM Performs spectrum summations. 92

PRNTSS Prints spectrum summations. 93

ERROR Prints error messages. (See page 103 for a listing 97
of the messages.)

RITE Writes spectrum for one flight into temporary 98
storage.

WRITMS Transmits data from central memory to mass storage. 99

WTAPE Writes spectrum on output tape. 100
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SECTION VII
OUTPUT

Program A6PD output (excluding A6PA part which is described in Reference 1
and Appendix A) consists of the following printout:

1.  Input data. This also includes the relationships between flight type
number and program A6PA RR, case and segments.

2. (MIN,MAX,n,n/FLT) arrays for all flight types and F2 segments.

3. Flight-by-flight valley, peak loads sequence for a specified number of
flights (IPFS input, card 2).

4. Sepectrum summations
(RANGE, R) vs (n,ZIn)
and (PEAK, R) vs (n,zn)
The input required to obtain this output is: NPI, NRAN, KVP, NPSS
(card 2), PI (card 6), RAN (card 7), VP (card 8) and ISS (card 10).
A number of summations, after different number of flights, can be
obtained by appropriate NPSS and ISS inputs.

5. Number of flights and cycles for each flight type in the spectrum
generated.

6. The magnitude of the N number of largest peaks per flight in the
spectrum generated, together with the flight number in which they occur.
Input N = MAXHP, card 2.

The complete valley, peak loads sequence may be written out on magnetic
tape for further use in fatigue or crack propagation analysis or testing.
Input IFI=3 (card 2) if spectrum on tape is desired. The tape contains, first,
the total number of flights, and then, flight number, and the number of cycles
and the valley, peak loads sequence in that flight, for all the flights.

For sample output printout see pages 208 thru 235 .
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SECTION VIII
ERROR CONDITIONS

There are seven special error conditions written for program A6PD. Each
error is written out in the following format:

ERROR N IS TYPE

where, N =

M =

J,K,L

M AND INVOLVES J, K, L,

error message number; the program will stop execution
when N exceeds 900 and will print the completion
code message STOP 900.

error type number.

special description for each error type.

The error conditions and probable steps to be taken to correct the

condition, are:

TYPE DESCRIPTION

1 More core is required for this job. The dimension of the A array
in Subroutine RDMAIN and the value of NSIZE which is the
dimension of A must be increased.
J = amount of additional core needed
K = the NSIZE for this run
NOTE: Add 2*MAX# of cycles to "J" also.

2 The numbering of the F2 segments is incorrect.
J = overall segment number
K = number of F2 segments up to this point
L = the number of F1 segments up to this point.

3 More core is required for this job. (Message written in

Subroutine INMMN.) The dimension of the A array in Subroutine
ROMAIN and the value of NSIZE, which is the same as the
dimension of A, must be increased.

J
K
M

the amount of core needed at this point
NSIZE specified for this run
flight type number.
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More core is required for this job. The program is terminated,

and a completion code message STOP 9001 is written. (The messages
are written in Subroutine GENCY.) The dimension of the A array
in Subroutine RDMAIN and the value of NSIZE, which is the same

as the dimension of A, must be increased. Look at the indicated
flight type.

J = number of cycles allowed for in this run
K = amount of total core specified for this (NSIZE)
L = flight type that exceeds the core requirements

The Valley to Peak Ratio of a cycle exceeds the maximum Valley to
Peak Ratio input. The cycle is not eliminated. If this is not
acceptable, correct the input for the Valley to Peak Ratio

versus Range elimination curve. (This error will not be printed
beyond five times in one run.)

J = flight number
K = cycle number
L = 1 first end of curve

2 second end of curve

A flight has been edited until it has zero cycles left. The
flight is not written on tape.

J = flight number
K = flight type
L = undefined.

In F1 segment (MIN,MAX,n) array cycles (n) for all load levels
are zero. Either enter cycles for those A6PA segments making up
the F1 segment, or use F1 and F2 flags to eliminate them.

J = F1 segment number
K = total number of segments in the flight type
L = total number of A6PA peaks, valleys and cycles for this segment.
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SECTION IX
KEYPUNCH AND DECK SETUP INSTRUCTIONS

Keypunch Instructions

The following instructions apply to A6PD input data only. See Reference
1 for A6PA input data instructions.

1. Use standard keypunch procedures and a standard 80 column data card.
2. A11 80 columns of the data card can be used to enter the data.

3. Except in card 1, which is the job description (title) card, see
Section v, the data entries must be separated by one or more blanks or a comma.

4. Data cards must be stacked in order by the user, as defined in
Section V.

Deck Setup

The program and input data deck setup, where the input data is entered
from a punched card deck, is shown in Figure 5. The input data represents
information to generate one spectrum loading ‘'sequence. An alternate operation
procedure, where the input data is read in through CDC utility UPDATE, is
given in Appendix B. Job control card content and arrangement varies depending
on the particular computer facility and procedures used by the user. Douglas
Aircraft Company computer facility and procedures require the following job
control cards to run on the CDC computer running under KRONOS:

SER, ALQT.
AGPD, MFL = ]55000; t s Iﬂ _____ s L__ T
ACCOUNT, T

CID, Name, etc.

FTN,I=INPUT,L=0.

CPPYBR(INPUT,DATA1),

REWIND,DATA1.
REQUEST,TAPE3,NT,LB=KU,D=1600,VSN=RESERVE , T
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LGQ ,DATAT.
Where,

In Card 2

In Card 7

MFL
.

1/0

T

core size required for the program = 155000.

estimate of CP time (seconds) to run a job.
(A11ow approx. 50 seconds per 10° cycles of
the A6PA spectrum.)

estimate of input/output processing time (seconds).
(This time varies significantly according to the
scope of the job. Allow at least 15 seconds per
10° cycles of the A6PA spectrum.)

estimate of 1ine printout (in thousands).
(Printout will depend on the size of the job, the
extent of the optional A6PA output and the length
of final spectrum sequence printout.)

Number of days that the output tape is to be
reserved (saved) in the tape library.
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|| END OF FILE

A6PD INPUT

DATA

|/J0B CONTROL CARDS

Figure 5. Program A6PD Deck Setup.
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SECTION X
TEST CASE
This section presents a test case to check and illustrate the capabilities
of program A6PD. The case represents spectrum BS1 from Reference 2.

The spectrum represents two flights of a STOL transport basic and
alternate employment mission:

PROGRAM A6PA NUMBER OF FLT.HRS. FLIGHT A6PD

RR | CASE FLIGHT | FLTS. = LDGS. FLT. HOURS FLIGHT TYPE
15 001 1A 1,112 .989 1,099.8 1

15 001 1B 1,416 .989 1,400.4 2

TOTAL : 2,528 .989 2,500.2

Program A6PA segments and F1 and F2 flags for A6PD segment definition
are described in Table 1 . The spectrum represents wing root lower surface
stresses. For more background information about these flights, see
Reference 2.

The A6PA and A6PD input data is presented on standard load sheets, pages
112 through 165 . The S-N input data (data load sheet V-1.1, page 128)
in program A6PA is fictitious so as not to produce any fatigue damage calcula-
tion since the objective of this case was only to generate a spectrum loading
sequence.

The output is presented on the following pages:

Pages
AG6PA, - Input data 112-164
- Output 166-207

A6PD, - Input data 165
- Output 208-235

The following output is not shown:

1. A6PA individual segment and summary damage. The damage is zero because
of the fictitious S-N data.

2. A6PA, RR 15, Case 2 output. The data is very similar to Case 1,
except for differences shown in Table 1 and higher stresses.
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Note that, although the spectrum generated represents 2,528 flights,
only 50 flights of the loading sequence printout were requested.

Time to run this test case on a CDC computer was:

I0 = 25.3 sec.
CP = 100.3 sec.
MRU = 7.8
SRU = 12.5
Lines printed = 4,181

110



TABLE 1
TEST CASE A6PA SEGMENT DESCRIPTION AND F1 AND F2 FLAGS

Fit. 1A F1t. 1B
SEGMENT DESCRIPTION Ag 103Ft. Fl | F2 103Ft.

i Pre-Fit. Taxi + SL 11 1 SL 1 1
2 Climb, FD¥ Gust + 0-1 21 21 0-1 21 2
3 Ciimb, FD, Manv. + 0-1 21 2| 0-1 2 2
4 Climb, FD, Manv. + 0-1 3] 2] 0-1 3 2
5 Climb, Gust - 1-2.5 41 31|1-2.5 4 3
6 Climb, Gust + 2.5-5 4 3| 2.5-5 4 3
7 Climb, Gust + 5-10 41| 3| 5-10 4 3
8 Climb, Gust + 10-20 4| 3|10-20 4 3
9 Climb, Gust + 20-30 4 3]20-30 4 3
10 Climb, Gust + 30-37.7 4| 3|30-35.2 4 3
11 Climb, Manv. + 1-37.7 4] 3] 1-35.2 4 3
12 Climb Manv. + 1-37.7 5] 3] 1-35.2 5 3
13 Cruise, Gust o 37.7-38.1} 6 | 4] 35.2-35.9 6 4
14 Cruise Manv. t 37.7-38.1| 6| 4 |35.2~35.9 6 4
15 Cruise, Manv. + 37.7-38.11 7| 4| 35.2-35.9 7 4
16 Descent, Gust + 38.1-30 8| 5135.9-30 8 5
17 Descent, Gust * 30-20 8| 5130-20 8 5
18 Descent, Gust + 20-10 8| 5]20-10 8 5
19 Descent, Gust - 10-5 8| 5110-5 8 5
20 Descent, Gust + 5-3 8| 5| 5-3 8 5
21 Descent, Gust + Not Used | 0| O | Not Used 0 0
22 Descent, Manv. + 38.1-3 8| 5134.1-3 8 5
23 Descent, Manv. + 38.1-3 9] 5]34.1-3 9 5
24 Descent,FB,Gust - 3-1.5 10| 6| 3-3.5 10 6
25 Descent ,FD,Many. % 3-1.5 10| 6] 3-1.5 10 6
26 Descent,FD,Manv. + 3-1.5 1] 6] 3-1.5 11 6
27 Descent,FD,Gust * 1.5-.5 12| 7| 1.5-0 12 7
28 Descent,FD,Manv. + 1.5-.5 [12] 7] 1.5-0 12 7
29 Descent ,FD,Manv. + 1.5-.5 13| 7] 1.5-0 13 7
30 Descent ,FD,Gust - - .5-0 14| 8| Not Used 0 0
31 Descent,FD,Manv. + .5-0 14| 8| Not Used 0 0
32 Descent,FD,Manv. + .5-0 15| 8| Not Used 0 0
33 Landing Impact - SL 16| 9 SL 14 8
34 Post-Flight Taxi + SL 17 110 SL 15 9

* FD = Flaps Down
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET I-3 Prepared by,

STANDARD DATA INPUT 1 Date

L

W3

Wl

w2

w4

IWS

6% 70 7| 73 17 80

KEYPUNCH: DO NOT PUNCH BLANK
| Slooo][1 6pa] =D DATA FIELDS.

VALUE H e I
) I N T ) e N | '
1

R R CASE PROG

QUAN LOC

S|
L 3.4,6,2 | !
w3 |, 099, )
m |, a9, ., ., .2
w2 |, 098, ..,
ma [ 20|, ., ., .2
INS i o]

FLAG WHICH SPECIFIES WHETHER THE MULTIPLICATION FACTOR F IN THE CYCLIC
LOAD EQUATIONS WILL BE USED.

= 1, YES. (COMPLETE SHEET I1I-1.2)

2, NO. (F =1.0)
FLAG WHICH SPECIFIES WHETHER THE CONSTANT P IN THE CYCLIC LOAD EQUATIONS
WILL BE USED.
1, YES. (COMPLETE SHEET III-1.3)
2, NO. (P = 0)
FLAG WHICH SPECIFIES WHETHER GAG CYCLE INFORMATION IS TO BE PRINTED.
ENTER ONLY IF I4 # 0.
1, YES.
2, NO.
FLAG WHICH SPECIFIES WHETHER THE SEGMENT SPECTRUM AND DAMAGE INFORMATION
IS TO BE PRINTED.
1, YES.
2, NO.
FLAG WHICH SPECIFIES WHETHER SPECTRUM SUMMATION FOR DIFFERENT ENVIRON-
MENTS IS TO BE PRINTED.
;, YES. (COMPLETE SHEET 11-7)
» NO.
FLAG WHICH SPECIFIES WHETHER THE INPUT DATA WILL BE PRINTED.
1, YES.
2, NO.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of

STANDARD DATA INPUT 1 Date o
6% 10 7| 7y 17 60
1 slooo][16 A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN Loc |+ VALUE tE QUAN | Loc [} vALUE HoE
s bl s
Keqm 1/ 3398 |, ... . ..2 Segm21| 3.418( |, , ., .,.,.,.7
ol ool b ou i ol AR PLTE YT 3
LT R S 23 oamal by o p s galtl
HETER [ e 24| 3420l oy ) !
5 l3l4lol2 l | 5N i [l =) ARy S R | 25 l3l41212 l 1 L / RS WG (] (O (% ) l
AETE R TR 76l gl L o v o gaaalll
AR e B PTTrTRY 27] 3,424l b, Y
8] 3405 Vg g syll) 28] 342501 ¢ 400t
9 13 141016 I i VY O [ I [ | ) 29 |314JZI6 I 1 1 | y ! LA Y O | l
10| 13,14:0,7 I ST AREE LN S0 a2zt . o g i paaslld
{3408 Ly vyl NI .
120 3409y vy 1 32] 314290y 4 g
CIET ET B AT—— 3l 34300t .0 d
T R (] T ——— LIS ST L
15 13 141112 l [ ! L S YA [ S Y | 35 13!4L312 l 1 | Y [ el (e (o P | '
T TR L B Bassll ooyl
17 B3@4,1,4 l VR 1) 0 T A | 0| ,I 37 BATA ) o o |
]8 I3 1411 15 I Jic .1 3 4 1 l 38 x3|4|315 '4 1 0 (A SN L O L | l
9 Bl by oy oyl ! 38| 343611 o v g o ussuld
OETAE I YT L mldaadl o 5o ppes]l

M5 = FLAG WHICH SELECTS THE SPECTRUM INCREMENTAL LOAD (ay) INPUT FORMAT.
A VALUE (1 TO 7) MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED,
EXCEPT FOR THOSE SEGMENTS WITH M3 = 10, 11 OR 12.

= 1 T0 6; Ay TABLES 1 TO 6.
= 7; ay CALCULATED BY EQUATION ay = Ay, + ay;, £ = e} f * 1y 2 3aals
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET II-3 Prepared by _
STANDARD DATA INPUT 1 Date
6% 10 7 3 1Y 80
1 5[000|[16.p.A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R Cast PROG
QUAN LoC (*!  VALUE tHE QUAN | toc [ vaLue * E
ISTRES | [ISTRES } g
egm 1|, . 6 |, . . ... . 0 Segm21] . . Z6l L. . i Gi]
. N T o4 . [ |
St dl ) sogos 5oy = I—— L
Ll S L 240 v, 290 !
5lllllollllllLll 25ll1310lllLllllll
Blaaalad o e cnn ool b Bl e e v pmga ]
7 llnglz l [ el VY [EWY SRS (e (Rl et & 27 JALL3IZ |l 1 { ool el 15 il (RS | !
811.1‘3|11111111 ! 28 1113L3|1 f EESSY (SN RN [ ¢ MX
9llll_l4|lJ_LllAll 29[[L3I4|1Lllllll '
1011'115'|1|1||1| | 301 o B R L o ol
W g yoeel Vi gy 0y Bl a6l Y 5 e v s ngalt |l
Y2l il ey v 0 030y ]!
. N PP RT I ———
W bl e ool i L. L
[ T B T I 3511141()'11411111 l
]GIlellllllJllll ; 361114Ill1LL1llJl (
021 g il | 5 e g et i) e
B e vqzal g suaw s sl | 38.1L413|11L11111 LX,
L EEREY AETTIeR EY (N e Ol o o e [
2olllzl |lllllLllo‘ 4011]$5ljllllll_l l
ISTRES = FLAG WHICH SPECIFIES WHETHER STRESS TABLES WILL BE USED OR NOT.
= 0, NO.

1 TO 14, YES; A VALUE, 1 TO 14, CORRESPONDS TO THE STRESS TABLE

NUMBER TO BE USED.
M=1T09,0R 13 TO 15.)

(STRESS TABLES MAY BE USED CNLY WHEN

115



FATIGUE DAMAGE CALCULATION PROGRAM 16PA

FORTRAN DATA LOAD SHEET II-4

Page

of

Prepared by

STANDARD DATA INPUT 1 Date
e® 10 7| T3 77 80
| Sloool[16.p.A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN LoC |[*'  VALUE tHE QUAN | Loc |} VvALU
NIFLAG b | NFLAG | L 1
Seqm 1| 34341, .., . . 2 Segm21| 3458 | , , , , 2
6l 3439 b.ownig i€ ool 34591, . . 4l
3l 34400, 8, IR I T L
4] 3,441 | I 24| (3,461] ! i !
NIETE LT o5l gagl . . o]
6l 34431, ., ,,. .. 4 26l 3,463 |, .,
JERTT LY ) 27| 3464 ', Y
81 5448 1 ew oty 28 1314:615| wraiine &
9| 13414 lLllll.ll 29 13141616| \llllllll
100 3,447 I SRR EEEE (N 30| 3,467 ! e
n 131414L8||11111112 31| 3,468/ a op m s e NEH
12l 344 Vool 32| 131449 ! L g el
18l sasd [ 000y o2 FET L L
W Al ceey gk T I T L
1Bl g as a1 w pal e . T T e e A
LETTL LT R CETLELrETETTIMIL
17] ,3,4,5, TR N 7, 3,474 | 3 &0 e R
18] ,3,4,5 5 I T N A A R OO W 38| .3,475 I Pl Sl 2 - |
|3|41516||11111|| 39| (3,476 ! o g el 0
200 288 0 o p v gyt anl satil v v unggl!
N1FLAG = FLAG WHICH SPECIFIES THE LOAD CYCLE FORMAT.
=1, F LY, +ay/2) t ay/2] + P
=2, FLY *ay]l +P
=3, F [(Y, - 8y/2) ¢ Ay/2] + P
A VALUE MUST BE INPUT FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR

SEGMENTS WITH M3 = 10, 11 OR 12.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of
FORTRAN DATA LOAD SHEET II-5 Prepared by
STANDARD DATA INPUT 1 Date
69 70 TI 140 0 4 80
15|00 0|16 p.A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN Loc |#'  VALUE QUAN | Loc (¥ vALuEe u
IA B 0 A RN S R 2o K2R A SN DRSS ey B B IA '..’.,, B2 VEHE Mot Bs St TR, SRS, HRBY 10 iif"t”i
egm 1 16,33 |, ..., Segm21| 1653/ |, ., , ., ., 01
AR T | 20| 165 4| | o ol
3l 163580, LU 73] 168581 . o - ool ]
4] 1,6,3,6 I——— 24| 11,65:6] O |><
ol 11161317 l Ll 14 411 25| 11,657 | T N 80 1 | |
AREAY | TTTTTY 26| 1658/ |,
7] 11,6,3,9 l IR O o L Ty 271 ,1,65,9 | AR
8l 1,640 1, ,,,,, ! 28] ,1,66,0] | R RN
9 Ill6l4|1 I | M (O [ al=) 29 ll|61611 l ) (e ) N (W] ) 1 l‘r |
10 e Iy, I o) I L ———
W3 b1 0 TR [ e——
120 s Uy 00y gy 32| 11,6/6,4] | C gl !
18 A528 1. nwe s sl Lo Y, s s gend |
Yl olbd Bl ¥ sose e v 34| 166060, !
15 l]-l6l4L7 I | I 5 RS V= = PRy S | 35 11L6i6l7 I 1 loo g i)k '
16 1116l418 I Y eyl S o | T T | ; 36 11161618 I 1 5 I N NN 1 ) '
Vs oo ooosalll! 37, 1,669 ! R '
18 lll61510 l l'l | TR (e ¢ 38 AM’LLO I 7 S N e At N 1 ¢ l
wges g by gy Y IR TS ] EE——— )
20 11161512 l L it 1 1 [. | 40 11|617JZ I I (S . [ 1Y [ S | I
IA = FLAG WHICH SPECIFIES THE S-N DATA TO BE USED.

A VALUE CORRESPONDING TO THE S-N DATA TABLE NUMBER AND DATA FORMAT AS
DESCRIBED BELOW MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED.

IA X-ARGUMENT Y-ARGUMENT
170 6 Swax/SuLT (Syin/Suax) = R
¢ 19 1e Swax/SuLt Smean/SuLt

13 70 18 SaLt/SuLT Svean’SuLT
1970 24 o Ny L
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA

FORTRAN DATA LOAD SHEET III-1.1

STANDARD DATA INPUT 1

Page of
Prepared by
Date

€69 0TI T3 77 80
15|000|[ 6PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | LOC [#]  VALUE QUAN Loc |¥  VALUE H E
AM e L AM i ciieabibey
Segm ] 11171 513 IIL T . ¢ I e L lol Segm 2] lll‘i 1713 Ill I} 1 L Lt A1 Ioll
2 lll7l 514 |ll . S - - L 11 I “ 22 111'7:7!4 ll L L L 4 ) Oy N L l
111715l5 | s o S 15 1 1 1 | 23 lll7l715 l 1 L L 1.2 0L 2 L |
4L7|516 I A UG VA, (A | (G O | | 24 111717I6 l [ R S I R [ ol 1SS | l
§ 11171517 | T O O] VS, DU Y N L ' 25 lll7l7i7 ' F U (D LIS (O N S T | |
6 lll71518 | ) o ] 1) (I ¢ 1 el I 26 Lll7l7l8 | ] 1 i | ) ) T !
1 11171519 I { Vet 6 B L Vel =) P l 27 11171719 I | S T Ll J._I._._.JML....
g 1,760 | L 281 L7890 My v v v gty
9 11171611 I R A (Y Y OO I 29 11171811 I IS SRR SRV S S O | | =
]0 11171612 I . PEC)  /ERR I ¢ =1 I 30 11171812 l 11 ) L ) Y S W 1A | l
]] 11171613 l | N R e e (Y S [ l 3] 11171813 I 1 1 | ) (Y N I A I
]2 11L71614 l | (0 (25 1N, [ ] 1= l 32 111718]4 I | U () 8! | I
]3 lll7L6L5 l O SR U Aoty [ (RSN S| I 33 111718£5 l j P [ (S A (N O (N I
]4 11171616 l Ly g g 4§ 1 1 I 34 11171816 lll ; (e Y (s N WY 1O ¢ '011
]5 11171617 I i g x _r 1.f I 35 11171817 l A L 1 Labald ol l -
16 111716L8 l T R e 0 A (Y | | 36 1117184&. l¢ | ) IR (G I (1 I | ' =]
170 ,1,7,6/9 | (T L) [ 1 l 371 ,1,78¢ b oopw vomawlly
18 11171710 l VR B [ | O [ l 38 11171210 l O 100N Y G (NN T L (o | .' 1
]g IJ17I711 ” {1 O 1 (i (B [ [ | I ‘ 39 le49L]' '  BES: AT, SUU KSR (009 (B B | ' A
20 11171712 “1 [ ) ey e [ L | Iol 40 11171912 ‘ S TS (R T (O VI (O O b .
AM = CONSTANT LOAD, Yc’ IN THE CYCLIC LOAD EQUATION. (MAY BE MIN., MEAN,

OR MAX. LOAD DEPENDING ON THE LOAD CYCLE FORMAT.)
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED, EXCEPT WHEN
M3 = 10 TO 12.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of

FORTRAN DATA LOAD SHEET III-3.1 Prepared by
STANDARD DATA INPUT 1 Date
€9 107 73 77 80
LS O‘OAO 1 6PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN LoC + VALUE QUAN LOC YALUE
Ay & Ay S e N
Segm Y 256/ 1, . .. . .. |1, Segm21| 276/ |1, ., ., .. .,.|190
d,257Nnh .. .. . |loo 22 227 L 1
o S 80 . oo o 23 112;7.8'.1.,1.1. |
%. PR T 24 2790 1)y ) 4 gy ]
5lel6l0|lllllLJl I 2Sllzlalolljllllll l
O T b PR MR
1 121612 I ! | O (S T [ ) [ ) I 27 1 12l812 ' | e S S I '
8§, 2631 ., .. . | 28] 2831 Wy gt
9,264 Wiyl 291 , 2841 11, 4 v i aaalld
10, 2651, ..., . .|| 30,2850, ,,.,,...,]!
]1 1 121616 l e (O Y S [ G | ' 3] ) 121816 l'l Lol b1 1 1} 'Y
12, 267 Wy 1 32) 287 Ny (11100
]J_L 121618 ' [ DR, e R ey ey S I 33 1 121818 I | [ N (=) [AOO) [90 ] | I I
144 121619 | o S T T R N I ' 34 1 lzlsl9 I ) s e O ) R U S l A
1 4 (L ] <IN - |
]6 1 121711 I § Do LN o oy N e T ' 36 vl 12J911 ' § L) Ve () ) R [ 1 | | 1
1711121712IIIILLLIR l 32 1121912|1111.'111 ll
1d¢1217l3|n|111111 l 38|, 1293 'LllllllL )
]dllZJL4 H'lLllllll l 39! , 294 lll‘llllll -
2 YN |'l ¥ TN O ey Y O GO | Iolo 40 1 |2|915‘ J | S [y A LA N g0 (0 | I 1

dy, = FIRST TERM IN THE INCREMENTAL LOAD EQUATION ay = ay, + ay,, (J - 1.0)
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M5 = 7,
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of

FORTRAN DATA LOAD SHEET III-3.2 Prepared by
STANDARD DATA INPUT 1 Date
¢% 10 7| 73 77 80
| S|OOO[[1 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CAst PROG
QUAN LoC |# VALUE QUAN Loc ¥ VALUE HE
Ayn P bR e e Ay | T hnnm
Sean. W 26 1 ] L Segm21| . 316 ), , ., , , . , 6, 1150
T I e— 2] 312/ W, ]14]
i1.298/ & ..., .. 11 e B ) —————
gl M e e o 1L oAy 3Pl W v vaanslld
8o 308 swenpnsi]l 251 o320l i v poagpel l
MET R L AR YT L
11L3IO; IlllllLll I 27 113‘LZJZ 'llllllll l
8, 30,3 | 5 ne 28! ;3230 W v g ]t
9|l3lol4|lll[llll ' 29 IJ3IZI4IILLIIIII I
.. 8B, sl L IEE I | ——
]‘ 1 l3lol6 | ) N 0T (O 1) LSS [ P | | 3] 1 I3l2l6 l'l (‘e (e e el () T '
12, 30,7 v g ! 320 , 327\ Ny ¢y 00y} 190
]3 /s I3I018 l O (N e U] (N [N (e | l 33 L L31218 IJ 5 1 1 ¢ L 4 .0 'J
1 1 131019 l T I o) DS e O] o S | ' 34 1 l312l9 l g f i _f 4 |} _}¥ lj
I %R e———— HIME T N e L
]61L3llll |Jlllllll l 36 ll3l3lllllllllll |l
Wyl i e ] AP AT TAr
18 sadl Nesaagng e lbd 38 pai30l e w g oaasgbls
L IR L s A B | IR T T T
2 1 13 llls Ill fg L} ] _1| Iolo 40 . 131315 J | S . | | L

8y, ,= SECOND TERM IN THE INCREMENTAL LOAD EQUATION ay = Ay, + ay;; (j-1.0).
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M5 = 7.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of

FORTRAN DATA LOAD SHEET I11-4.) Prepared by
STANDARD DATA INPUT 1 Date
69 Y0 7| 7y 80
| S|jooofh 6PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CAast PROG
QUAN | LOC VALUE tE QUAN Loc |¥ VALUE * E
Nol RS e B B SECESRCE R Nol % R o »wvhdwiﬁﬁiiL}fﬁ'fﬁLﬁ
Segm. .. 2860 oo et ]y Segm 21| , 356/ |1 806, ., ,,.,] 102
d..3a37 Hi1s . . 1108 22| 357/ 1882 . ... | loM
. 338/ R000 . . . | |OH 23| ,.,358/ 135, . . . . .| loe
I I3L319 l216101010101 1ep IOlé 24 1431519 “18101(91 ! e el |8 | 1012
5 i 131410 ',lslongl y ) 'OZ 25 1. liéLo '818131 Y (5 IS 1 Iolq
PR T L 26| 361|135, ... . | 108
7 1431412 l i =5 U= ) e L e | l 27 4 131612 “18101‘,1 b O O IOJZ
8, 343/ 1, ... 0 28] , (363 1883, | ;1,08
g 1 131414 l 1 A a1 1.1 l 29 1 l§1614 134_?1 ) S T 1 1T 1 | 'Ol‘
10, 3,45/ 11806 . . . |]|o2 30 - 365 HILIS. . ...} 16E
]1 1 131‘1L6 'qlojolol | I N . | 'OIH 3] i 131616 |818131 § S L (I . 3 loiq
12, 3,47{ 1260000 |, | 106 321 13167 '3151 Lo 1111106
13, 348/ 1306, |lo2 Wi eatbe Mo o s pepnlils
]4' L 131419 lL'LSLZL G N I B R '013 34 i J3L619 ' | N ey e Y IR T ¢ ' A
19, 350019, , ,,.,,,.1165 38 . 370 ) oo el
‘6 L L3151l l’ﬁlolel ) [ B Iolz 36 /¢ L3171l ' b ) Y MO N (BN (9] BN (O ' 1
]7 1 131512 I I8 ) 1O O (IS T e | l 37 L 131712 ' T T ) Ly e, oy 18 (5] | l 1
1, 358t o bes gl LY T T AN
LTI vrrnial 3l AT e et T
20 LJ315L5‘ I‘lslol‘l LA 1 1 Iolz 40 1 131715 l b 44 1411 l I

No. ®= In AT Ay = 0 FOR THE FIRST TERM OF THE GENERAL OR GUST EQUATION SPECTRUM

1 £n INPUT.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7 T0O 9, OR 13TO 15,
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FORTRAN DATA LOAD SHEET I11-4.2 Prepared by
STANDARD DATA INPUT 1 Date
69 10 7| 73 17 80
1 5loooll 6.pA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | LOC (#]  VALUE tE QUAN Loc
o No, oo} b
T RPN T AT Segm 21| , 396/ 11,848, . . . | 102
4. sa17 Wiegs . . ... | 162 220 a9 (€. . oo B8
203380 Voo wan cuql BN 29 ] 1B
p R0 B oo ol O9E 24| , 399| 11878 ,,,,]102
5 i 131810 'lJBquel ; (I ) G | |Oz 25 4 L&Olo IZIZ.L 1 S |1 IS O S lols
. 38010 -0 .0.0] o6l , 400 M9 . oo ] 163
7 4. 1318l2 l Jol | O I (= (S| (I ' L1 27 1 L41012 Illslqle_l L 111 '012
- LN — . 28] , 4403|122, | | 14,1193
g1131814IIIILLIII Il 29 1141014 Iqllllllll '013
0, 38511838 | [o% 30|, 405/ 11725 ,,,,]192
]] L 131816 |ll T O U ) [ (O ¢ |0‘L‘ 3] L 1_41016 'lel L1 L &1 9 IOI3
120, 38| IS4 1y | 102 2] 407 18 o183
]3 L 1318 "lslqlBL I T 8 lolz 33 1 141018 l 3§ |1 f_[_i l i
]4 1 L3L819 Iqlsl gLk . lolz 34 i 141019 l Y i { | W= et B\ O ' L
18 . 380 115, ..o o w0l 108 AT L
]6 1 131911 I{lslqlal 11 1 1 loLz 36 - 141111 l G U O G o ‘ 1
1 1131912|1|111111 'l 37 1]41112lllLLglll ll
8, 3930 0 g |1y Bl 43ty o aagul by
]gll3l9l4 IlLlJllll '.1 39 1L41114llllllllL Il
2 1 I3L915 |I181q181 ) S ) S ¢ lolz 40 d l4L115 l f Y SR e Y U Y O | l 1

No, = In AT ay FOR THE SECOND TERM OF THE GENERAL OR GUST EQUATION SPECTRUM
In INPUT. ENTER No2 = 0 IF SECOND TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7 TO 9, OR 13 TO 15,
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FORTRAN DATA LOAD SHEET III-4.3 Prepared by
STANDARD DATA INPUT 1 Date
€ 0T 73 77 80
1 5|000 |l 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | LOC |#|  VALUE tE QUAN LoC (¥ VALUE HE
Nog .
S P —— Segm 21| 43611, ., . ., .., 1,
- R B e 3 I 221 4310 . o D
B B B s | 100 280 438 V5 o v v aneadly
3_114,19 - A 241 | 1439 lJLlIlJJl 1,
5 L 14]2p I b T [ L O O | O | } ¥ 25 1 141410 IO[AL S N O O (I O { lolo
NEET | - 26| 44|t
7‘1 l4IZJ2 llll.Lllll lL 27 1144412 Il j CR| [N S Y ] 1 | 'l
8, 4231, o L 28| ; 44310y ) 4 4| 100
g 1 141214 IJ | ] [ | [ (O | ' 1 29 lJ4lgl4 l | (Y LS [0 ) e e 1 | I 1
W, azml .o ] i V5| R -
]] 1 14]216 lol | Y I Y [ 1N Iolo 3] 1441416 lol | (S (ST e N | 'olo
12, a2 by vy g by 32| a7 by gy gt
T ——_— LR LT T
W 220 10 e i | 100 M sl y s ety
P0G Bl s an 30,4500, L),
‘6 1 1413Jl I L it r.1 1 1 I | 36 1 141511 l | S VO O (I [ 1 O | 1
]741‘41312|11|1||1| Il 37 1141512|L1114111 ln
18, 4331 vy aall 38 o am ) e g
‘91 l4|3L4 | | S e I D NS | ' } 39 114L514 I { S S 7y O [ L N | ll
20 1 141315 ' Y LR 1A Y O D) | I | 40 1 141515 l | Y S (3 I (RN 8y N I 1

No. = In AT Ay = O FOR THE THIRD TERM OF GENERAL EQUATION SPECTRUM n INPUT.
*  ENTER No, = 0 IF THIRD TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7.
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FORTRAN DATA LOAD SHEET I11-5.1 Prepared by
STANDARD DATA INPUT 1 Date
€9 07 Y3 77 00
15[looo|ll 6PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASC PROG
QUAN | LOC [#] VALUE +E QUAN Loc |¥ VALUE HE
OAyl
Segm 1 1 l4lE‘)L6 l k3 _R__} I l Seg!‘ 2] /4 L417l6 l 11 1 L L1 41 l L
2 Lﬁlsl'z | i )L.l j - Al =l ) I 1 22 ! € 141717 Illzp ‘Q‘ ol S e | 'olo
i i J41548 Ilel 11 | Iolo 23 l;l;4l7l8 I L 1 A L AL 1 1 I 1
o g b o o 0] 241 , 479 |111‘1|111 |,
S L 141610 l y S 15N N |5 oo 1 Y | | 25 LL418l0 lll‘b_l_3 lcl | I Sl O U go
6 L141611 IJJ Y ) o ¥ L L1l I A 26 i 141811 l i 1 1 p__g. oL o 4 | 1
711416124'11111111 lL 27 1L41812111111111 ',
8, 4603 | A 28! , 483 11336, ,,,,]190
ot bt Ve '1 29 114L814|1|114|11 I,
‘0 i 14L6L5‘ I L1 4 4 1 42 1 1 ' 1 30 LL4l8L5 l { VB et (Sl (NS [l 0 () LL
1] L L41616 lllzl e ) | | o | |olo 3'I LL41&6 ||l3 13 lcl B L T ¢ loj‘
12, a6t 'y e g ga bty 2 asn s e soppeal by
]3 1 141618 l ; D (R (R R R V(S | | 1 33 1 141&8 I j (S T G S | O O | | 1
‘4 L 1416J9 lllL‘ lslzl 1 J | B} Iolo 34 1l 14‘1&9 | L L 52 ¢ 3 1 % l
]5 i 141710 I VIR (I TN OO AN (AT A I 1 35 1 141910 | [ O Sy R SR I L S | '4
]61444711 ||11|11|1 'L 36 11419L1 'lllLlllL '1
LR IETTT IR TN AP Pl TrIAr
‘8L141L3||lllllll l1 38 1L419L3Illllllll I,
]9 i 141714 ‘ 4 12 1. 11 l 1 39 3 441914 I [ 00, (NN Yl oer NN (Y D) 18 l I
20 1 141715 I [N O U O S S O | | L 40 1 141915 I (S (S (O (B 1306 () l

= RMS OF ay IN THE FIRST TERM OF THE SPECTRUM GENERAL EQUATION.

)
N A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7.
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FORTRAN DATA LOAD SHEET III-5.2 Prepared by
STANDARD DATA INPUT 1 Date
69 10 7 73 77 80
| S|0o00of(1 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | LOC (#] VALUE 7 E QUAN LOC (¥  VALUE HE
9ay2
e TR (——_— Segm 21| 516/ |, . . ... .1,
- A R - L 22| 51711t gz71, . .| 160
L, 498 N6iY ., . .] 190 23 538/ 1, . 0,
e300 Leguys sl L) 241151119|111.1111| l,
L lslolo I § (SR | S = () (S (I [N | 25 j lslzlo 'llglzl-'l | I ] . | l010

Gllslollllllllllj 26 115121]"1141 111'1

BB ¥ oy i e P el Vg piapy ) s

8 i 1510L3 I IIIIIII L

9. 5,04 '11111|41
loll5l015 |llllllll

291151214|1||11111 l

1

v 28| ; 1523] 11,827, ,,,,]!60
L

]

301I51215llllljlll ‘L

l

|

I

|

|
W, s06] ety | 100 81y 5206 WEZT, gy 100
12 ¢ 50 | j ya e caatdy 320 527 Vg vy gl
IJLISAOB IlllllJ;j.l ll 33 l151218 Illllllll ll
14 5091885, ,,,]190 1T L P
TR ——— T A L
]6115|111,111|||11 '1 364151311||1|11111 Il
b N Ty LT AR PR TTI T
]81151113|n||1111n | 4 _ 38 1151313|11111111|1
]gl l511l4|lllll|Ll || 39 1151314 |Ifl L 111 ll
2 llsllls Illlll 111 Il 40 ll51315 Jl fo—f - g gy Il

ory, = RMS OF ay IN THE SECOND TERM OF THE SPECTRUM GENERAL EQUATION. ENTER
Oay; = 9ay,IF SECOND TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7,
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FORTRAN DATA LOAD SHEET III-5.3 Prepared by
STANDARD DATA INPUT 1 Date
69 10 T T3 717 80
115 00 0 16 LPA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | LOC |[#|  VALUE QUAN LoC |*|  VALUE HE
sl °8y3
Segm W, 548 V. oy ]ty seam 211 . 5660 | o5 v nsgey] ty
d, 53710, oty 28| . 5857 1L . o o puiql 100
1. 5380 Weoywrwas] 160 88l o BERl | oo e |
Bl o o v s i b 24| ;559 Vv i ]l
s L l5l4l0 | T G O (30 (I [E oW | I 25 L 1516L0 Ill { NS [SS VN [ (i (S 8 |010
(T TS ) AP VT
711 15,42 lllllLl mAr 271 , 1562 | el b g
. Badll e [ 28| ;5630 My 4 11014100
T AT | 89 yuBibl oy o5 v gl dy
0 Bt v pet 1y IR T T L
]1 L 151416 l‘l { VAR VA O [ (S O | |Oo 31 1 151616 IIJ 1 1 A G (o B | 'olo
12, 547 by vy g g 32] 56T oy paagralls
]3 L 15.418 l TR VR G (ST (= e A | I | - 33 1151618 |1 § S () o] e SO ||
1 L 15149 “1 LS ] (AN O (R | 0[0 | 34 | 15L619 | (DA (A [ A P o ) § ll
Wt it ]l ocenss omil ] I T L
16 1 15,51 | I U U N S W W | l | 36 1 151711 l G (10 VA AN ) 1 L 1 ' 1
17 552l by |y 87 ] o oB 22 Y 5 gyl
1, 5530 v ] ] IEAE e AL
]9 1 l51514 l L1 11 41 1.1 l 1 39 L l517I4 l [ G AN (BN (R S W o | l 1
20 L 151515 | L i i1 1 1.1 | 40 | |5|7|5 l 1 1 [ ] e [ U o | I L

Opyy = RMS OF ay IN THE THIRD TERM OF THE SPECTRUM GENERAL EQUATION. ENTER
%ays = %Ay IF THIRD TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7.
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FORTRAN DATA LOAD SH I11-9
STANDARD DATA INPUT %ET ;::g"‘d by
e TOM 73 77 80
| Slooof[l 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R A CAast PROG
QUAN LocC M| YALUE tE QUAN Loc |t VALUE i E
[ R | g
Segm ¥ 1,593/ 1, . . 11, Seam 21| 163 . oo aamn]ly
(I R L Zlasi gl . o o0 ] 181
Fﬁﬂls e ovnwww s ot 1B 23| p6s5( 4t . | ]0]
Lsemel B oo o ot By 24| 60,60 1 O O l,
1159 3 | PR Y R 14 e Y (O | | J 25| 161, “1 L1 11411 loll
gl d o e e pu b il 5 26l e IV, o o o pqa] B
bl L e vy L1 5 LA s gl Ly
C R S—— Py 28l qu6200 My 4y g 1O
11161011 llLLllJ i |1 291 11,6211 “114 v il I%!
1 NN T A YR ————
‘] 11161013 'ILJ D S S = Ioll 31 111612L3 lll L p ot ¢ 3 4§ 'ql
2 0604 My 00y 001100 2  yped My oy 100
'3 11161015 ' R U 1A d ! 1 33 11161215 l J Ve RS () Fh AN 0 1) © l A
‘ lll61016 lll g . -} _f 3 i loJJ 34 Lll61216 l S S R |G [ W O ' ) _—
EBEN R e Bl.ge2za . o o ovoanaill,
16 1116L018 l F IS WY el 8 ) (O v | 1 36 11161218 | { T (s e S ) 15 | ! 1
]r 11L610L9 ' S . ! )| 37 1‘161219 | { YOt e [y v (8 g | I L
18 16,000 |y pyaa g gl 380 NG 0 s o syt by
Lk PO B | T & 300 B by oy sy
2q ,1,612 l L1141y ' 1 40} ,1,63.2 I L b iagg ' 2

K = GUST RESPONSE FACTOR =opy/oy. A CONSTANT IN THE GUST EQUATICN SPECTRUM

INPUT.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 9,
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FORTRAN DATA LOAD SHEET V-1.1
STANDARD DATA INPUT 1

Page

Prepared by

Date

€ 0TI T3 77 80
15/060]|[1.6.PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | Loc ¥ vALuE i QUAN | Loc [*|  VALUE Sl E
MAX | 188949 I, . .., , .. ]103
LR NP A
Y ¥; | 1. 857=1060 . . . ..||6% :
2 11181518 Iol } [ PO O S Y S 'olo L 1118L7l4 Ill\l | T i lo—,
gl L BEA  aa | 1G] a 1.,0,878 112 . . .17
w |,1,860 l T G 0 O 1O O AR | 1 Y4 11,876 “131 L1 1 107
s 11,861 I pigrr el by [ L1877 I e VY (o SLY
e 10862 | gy raanglly 6 | 1878 1 4y 1 e
2 lases .. RET T IFrTTTrTTT
8 1,864 | (] W TS ST B A Vit IJ 8 1,880 I T L RN LT | L
9 |,1,86/5 I SIAEERETE NN 9 1,881 ' P el
10 11181616 I Y 05D WO I e | 3k 10 11,882 | 7 VA (B ) 1 | L
11,1867 I AR o O VA O T l 1 11 11,8,8,3 I;A i 1 I i
12| 1,868 l i G D sl L ) I 1 12 | ,1,884 l O I O Ul ! I |
13 1,869 44y 0] {8l 0eesl ey vy 2l e
e} A B0 L sy egt ) 1v | 41,8,86 | & % 1 g
Yi5{ 1871 I SRR T TIE e G | ' L X15 | 1,887 l T | T 18 1 I 1

S-N DATA TABLE 1;

(Y,X)= LOADS, SEE DATA SHEET II-5 FOR LOADS FORMATS.

N = f(Y,X) = CYCLES TO FAILURE

Nyax = MAXIMUM N CONSIDERED FOR DAMAGE CALCULATION, CYCLES

ny = NUMBER OF Y ENTRIES, 2 < n

Y

<

15.

ny = NUMBER OF X ENTRIES, 4 <Ny < 15,

Y = S-N CURVE CONSTANT LOAD, ENTER Y VALUES IN ASCENDING ORDER.
X = S-N CURVE VARIABLE LOAD, ENTER X VALUES IN ASCENDING ORDER.

THE ABOVE VALUES AND THE CORRESPONDING N VALUES, TO BE ENTERED ON SUBSEQUENT
LOAD SHEETS, MUST BE INPUT ONLY WHEN IA AND/OR I4 =1, 7, 13 OR 19 IS USED.
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o| |
KEND |, ., .2 |

FORTRAN DATA LOAD SHEET I-2 Prepared by.
STANDARD DATA INPUT 1 Date
€ 071 73 77 80
115 00 I 6P A KEYPUNCH: DO NOT PUNCH BLANK DATA
R R CASE PROG FIELDS.
QUAN Loc |¥ VALUE H e
IRR pszojl I } U (e ) Vel B | 1'15
BERSE | 5 o802 Lig o i s 5 o)
00 ol b g (B
14 T | L43 |1 {12 | S N o Lo 1
|
|

1 T [ vy (s | oy el e I
NEND |‘|8l313 Lol.g p_qg o f _§ I 1
SULT N S S S | “4 S N W ) S I lonl
T | 15 Izlllo._' 121 y ] [N |OJL‘
(.: 1 l]lgla “1718171 U E YO ) lO"Z.

IRR = REFERENCE RUN NUMBER.
ICASE = CASE NUMBER.
IRR AND ICASE NEED TO BE ENTERED ONLY IF ANY OF THE OPTIONAL PRINTOUT
FLAGS IW1, IW2, IW4, IW5 = 1.
IEND = NUMBER OF SEGMENTS IN THE CASE (1 < IEND < 40).
14 = FLAG WHICH SPECIFIES WHETHER GAG DAMAGE IS TO BE CALCULATED.
0, NO.
1 TO 24, YES. THE NUMBER CORRESPONDS TO THE S-N DATA TABLE NUMBER TO
BE USED IN GAG DAMAGE CALCULATION.
NUMBER OF THE LAST SEGMENT TO BE USED IN THE GAG CYCLE SPECTRUM
DEFINITION. ENTER ONLY IF 14 # 0.
NUMBER OF GAG CYCLES TO BE DEFINED FROM THE INPUT SPECTRUM. ENTER ONLY
IFI4 #0

SULT STRUCTURAL ELEMENT ULTIMATE STATIC STRENGTH.
S = WING AREA, FTZ. ENTER ONLY IF M3 = 8 OR 13 IN ANY SEGMENT.
¢ = WING MEAN AERODYNAMIC CHORD, FT. ENTER ONLY IF M3 = 13 IN ANY SEGMENT.

KEND
NEND
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FORTRAN DATA LOAD SHEET II-1 Prepared by
STANDARD DATA INPUT 1 Date
e 707 T3 77 00
1§ 0)0] 16 P A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE Ln‘ooA
QUAN LOC VALUE QUAN LOC 4| VALUE HoE
M3 i M3 |,
segm ] 111 61 7L3 I Y ST S O | 1 14} Segm 2] 111619|5 l 1 L 1 1 i1 1113
2 L];L6L7j ' Lol b 4 13 1 i ll3 22 llJ6L914 I 1 L 4 A g4 lq l
3 11L6l715 I 1 1 1 1 5 § k 1 1? 23 1161&5 l X L 4 '\ a2 2 _% lq l
4 L1L61716 I (U O N ) . I | Lq : 24 ll 16L9L6 ' { O AN ] (A [ ) l|13 '
5 .1161717 | O O ) O 1[3 254 1 161917 ! A O AU O L O ¢ 3 '
SRR BT s 26l 1698 1 o 0 o yupy
7 11161719 ' | SN G (S (S5 (e | 27 11L619l9 I J D G SO | | 1'(3 ‘
Bl 1680 1 ooy obdl gal ool g 5 poupg ]
9 1116i811 I 28 (550 e B ol | 29 ll 171011 l 1 {8 1 1 .1 1.1 lq |
10l 1682 1,0 43 e L EET T L
V683 g0 L
120 1,684 1y 0 o 2] 17040 4 o4y Al
]3 ll 1618[5 l 1 b - L lll3 3_3 rl l7lOl5 ' 1 L 1 1 R (] A § ll I
1 aemel by o 31 AP ELT .
15 11 1618L7 I [V SO 1 (e e W) (= ' 35 111710L7 I ] ) e ol et (5 ) '
16} Ao o8 1 o0 0 4504 36 P ER Y 5 v gyl
]7 11L61819 l {0 W (S | 4' 37 Ll 171019 l U (ST ey (S (N 10 [ l
18] 16900V 4 1004, I 381 1.7.10 Eg o o oo o b
]9 Lllélgll I | I O O O O A O l 39 11 L7llll ' [ (N (Y G (S M, (A 1 ‘
20] ,1.6.9,2 I T Y T 9 (R 1'13 | 40| 1,712 l JEEE T N O O B A |

M3 = FLAG WHICH SELECTS THE SPECTRUM CYCLE INPUT FORMAT; A VALUE (1 TO 15)
MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED.

= 170 6; tn TABLES 1 T0 6. )
« 7; GENERAL EQUATION, 5n = (iNg,e”(8)*/2(oayf)r, 4 a1, 2, 3

- 8; GUST EQUATION,  zn = (zNg.Pye ®Y/PiAyr ¢ =1, 2, A IS CALCWLATED
BY THE PROGRAM FOR AIRPLANE &. G. VERTICAL GUST LOAD FACTOR.

= 9; GUST EQUATION AS ABOVE; A IS DIRECTLY INPUT.

= 10 7O 12; (SMAX' SMIN’ n) TABLES 1 TO 3.

= 13; GUST EQUATION AS ABOVE; Kg, AND A ARE CALCULATED BY THE PROGRAM FOR
AIRPI.ANE C, G. VERTICAL GUST LOAD FACTOR,

= 14; GUST EQUATION AS ABOVE; A IS CALCULATED BY THE PROGRAM
FOR AIRPLANE C, G, SIDE GUST LOAD FACTOR.

= 15; GUST EQUATION AS ABOVE; A IS CALCULATED BY THE PROGRAM
FOR VERTICAL TAIL SIDE LOAD.
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FORTRAN DATA LOAD SHEET III-1.2 Prepared by
STANDARD DATA INPUT 1 Date
69 T0 7 7S 27 80
1 .5[001]|[1 6PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
RR CASE PROG
QUAN Loc |+ VALUE +HE QUAN LoC | VALUE

F

Segm 1| 34 78/-18736¢ 04| |[segm 21| 3498 Baz7, . .. 1 Q4

| L. 1 T Sogl Ol O | L ==Y

4 3479 I1BOY? 22| 3499 1892 1

1 'l 1 1 i : Pl | 11 1 1 i i1 | S 1 ;A L 4 Il 12 _1Q I
3 13141 810 l8l01q13] 1 X - 23 l3151010 'elqlzl7l 1 82 ) l
13141 8|l 'elolulsl ' | 24 13151011 lelal—’l'?»! L1 11
§ |3|41 812 'BLq llsl I O ] 25 13151012 I U N TV Ty O
g 34830 1 ¥, 261 350 b ¥ o
7 13141814 | 1 OO0 0 O 27 131510J4 l 1 I o o L] o
gpoaestl 1. .o i 281 350,5[ 1 v b4 141,
9 13141816 l ! 29 13151016 | 1 o B
]0 13141817 I i y B N | .1 30 13151017 I 1 1 | I S U O |
1 13141818 | 1 '1 5 1 (] U 31 131510L8 ' 1 L1 1111
]2 13141819 Ielqlllsl [ 1 T 32 1315p19 Ialal-,l?' | s OB = |

]3 13|419|0 '818 28

? el e 1 - ' i

33| ,351,0 189 1,0

| ol el D | el |

14 ,3,4,91| 18828 | 34} 35),1-1676.5, . .. .| [O¥
15 ,3,4,92| 18828 . . . 351 3512 1. o oo .0,
]6 l3l41913 lalq zl'7l | S O A | 36 ]3151113 I | R SR [ (O (A (% I | !
17 131419J4 l L‘ ] TN O O (O | 37 13151114 l ¥ 5 ] Sy e (S | 1
18 34950 | 1eyy ) L 381 350,80V 4 & ouiu ) )
19 13,496 l e Yevue pull 39! 3516 [ O O GO W O W 1 L
2 13141917 Iglq 12171 T O o 1 IOIL’ 40 13151117 ‘ Y S VO O O O S | 1

F = A MULTIPLICATION FACTOR IN THE CYCLIC LOAD EQUATIONS.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR
SEGMENTS WITH M3 = 10, 11, OR 12, ONLY WHEN L1 = 1.
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FORTRAN DATA LOAD SHEET III-1.3
STANDARD DATA INPUT 1

Page of
Prepared by
Date

6y 107! 73 17 80
| 5|00 1|1 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN [ LOC [#] VALUE HE' QUAN Loc |3 VALUE +HE
P P
Segm | 3598/ 10 . . ., 100 |[Segm21| 36181625 ,,,,|104
23599 KIS, 103 2] 3.609-1625, ,,,,]1104
13600 413 ,,,,,[103 23| 362041625 , |10k
13461011 I4'11131 | OO N (O | | |Dl3 24 l3|6’IZll |Zlalql L1111 '013
5 L316IOI2 -ll l-' l161 ) BEl  h | |°B 25 l3l§lzl2 '2131q j e e T RN | |
da 360300 ¥, . ]I} 26] 3,623 1224, , . ., .|
7 J3Jélol4 IL L1l 1 1.0 I 27 |3l6lzl4 |3Izlzl L1 111 '
8 3,6,05[]1, gl 28] 3,625] 13,22 | ;444!
g 13 [61016 I 1 v 911 I 29 13161216 |3J2l21 L1111 l
1 36070 Yoew s wall 30| 3,627~1256, ,,,, |
]] 13 161018 l 1 | ) O Sl S [ ¢ | 3] I3L61218—l2151‘l { Vsl Vel o (N l
12 360900106 4,11 32| ,3,629~12,56, . ,,,,]103
‘ 13 161110I—|210121‘1 T ] ) | 33 l3l6l3l0 _lalalolsl L i1 1 loL'.’
] L3éllll -lzlolzl,l 5 (N ) [ | ' 34 l3l6l3ll lo 1 L L1l 11 1 wo
15 36.12-12020L ., . ,11 350 3632[ 1, ., . ... |,
16 36031628 ¢y Wl mE e e s pasanlly
] 13161114” 1 | R (O G [ | l 37 13|6|3|4 l O I | L1l l 1
]8 13161115 I L Lt 1.1 I 38 l3l6l3é l | e (e G e = [ 'L
19360600 ¥, 00 00 )l ] 1 IETCET L T
2 3161117—“ l‘lel ) . e N 'olq 40 1316i3l7 ] L4 1 1141 I 1

P

A CONSTANT IN THE CYCLE LOADS EQUATIONS.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR

SEGMENTS WITH M3 = 10, 11, OR 12, ONLY WHEN IW3 = 1,
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA
FORTRAN DATA LOAD SHEET III-1.4
STANDARD DATA INPUT 1

6% 70 7| 73 17

Page

of

Prepared by

Date

Islooi]i6 pa KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CAast PROG
QUAN Loc |*'  VALUE tE QUAN | Loc |} VALUE
N N
Seqm 1| 1,7.93] | . .. - Segm21| 1,813[ |, , . . .10
gl it7i04ll . . . 1o b4 IR0 e -
3 179580 ) .. . < bkl . 23] 1,815/ 1 o2yl |
&l 1. 7.960 1 . . . — 24 ugu6) !, 00
Elalaral g png 5 o408 AR L.
6/ 1,798 |, , ., .. 26 1,818/ 1, 24
gl L7980 - 5 27/ 48190 10
81 ;18001 [ 44 Tl 28] &20! 1, 4, 0., 31
9| 1,800 1, . 29 ERIL Y o o B
10/ ;1,802 I L 1 10] | 0/ 1,822/t 0!
)83 1, Lo l2] T S— 1
12] 11181014 I 18] | IIH 32 wig4l by 11121“ I
13] 1,805 1, . 10 33 lszsll L o o2
14) 1806]1 00 34,1826/ . 8!
SV T . <) A R T R L
16| ;18,081 , ., v ahDl i 36,1828/ | , , . . . |
17 38090 |y nol] ] 37, 1,829[ 1, o T
18/ ,1,8,10] | L1l 11 IR LT e b
191 sl l 4y L1 LB o o o mma J
20 11181112 l L L1 1 ll‘) ' 40 IIIBE%Z l 11 ) ENY N 9] (N ] l
N = NUMBER OF LOAD LEVELS ENTERED IN THE LOAD SPECTRUM FOR ONE SEGMENT.

(2 <N <25) WHEN M3 =1 T0 9 OR 13 TO15;(1 <n <25 WHENMS3 =

OR 12.

A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA
FORTRAN DATA LOAD SHEET III-1.5
STANDARD DATA INPUT 1

Page of

Prepared by
Date

€% 10 T 3 77 80
| 5|00 ! 16P A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN Loc | VALUE +E QUAN Loc |# VALUE HE
T Eiv G T
Seqm VW, 576/ 10112 I0,! Segm21| , 596/ 10, , . . .., 10,0
4. 577 IL.S&4T, , | oM 22| . 597 12587, . .. .1 198
i, 578/ 101334, | | lo0 23|, 5098[ 12547, . 10O
i 151719 IoJll3l3lql T | IOO 24 115|9L9 lzlalql-'l 1 | B lolq
5 1 |5|8|0 |ZIZLSIGI(I J - Iolq 25 1 16 lol0 IOll 16 15181 1.4 lgo
qd ., 5.81[129235 | | oM 26| , 6,01 10! 658 | 1©°
7 1 151812 |Gl‘-’lol'.’13l 1 lojq 27 1 l6 1012 I'l‘ I-’ lslll 1.1 lolq
8 1 15.8.3 “:‘ .B.Z;qu'. 1 ]015 28 1 l6 1013 'Ol[ IZJl 131 | 'Olo
g 1 151814 |2171210!9161 1 lOIs 29 1 16 1014 |Oll lzl‘ 131 1.1 |olo
10, 585| 1504848, | |0,5 30|, 605 INte86 104
]1 1 15L8l6 I3lolqlgl?l 1 L |Olo 31 1 16 lol6 lQL' I‘ 13 121 j 1 | Dlo
12 i 1518l7 I3lol,.'lgﬁl 1.1 |olo 32 | I()LOL7 Iol' lll3 'zl [ | 'ono
]3 1 .51818 lllql‘loLSJOI TR | l016 33 1 16 1018 lll( 1( 121 1 ) - | Ionl
14, 5,89| 382 | | 10,0 34 , S09( .12 ... ] BN
1, 590|ua82 |  |100 35| 6a0/ 0,
16 1 |51911 “lqlqlllal { o | I015 36 1 161111 I I | 11 'l
]ﬁl 151912 IZlﬁlslqlql | = | lols 37 1161112 ' { [ N [N (B 11 IL
g, 5,93 lzupat o, 1105 Bl e B0 Ly v eaauatds
19 1 151914 “lllslzlol 11 IOS 39{ , 6,14 ' RS (R (A ) R T (8 '1
20 1 151915 |l‘lql2181 L 11 Iolq 40 ¥ 161115 l | (e e S ) (= | l } 8
T = SPECTRUM, fn, MULTIPLICATION FACTOR.

A VALUE MUST BE ENTERED FOR EVER

SEGMENTS WITH M3 = 10, 11, OR 12.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA

FORTRAN DATA LOAD SHEET III-2.1

STANDARD DATA INPUT 1

Prepared by

¢ 707
:f %O;" KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
QUAN | LOC T S T
o Sn g
TABLE 1 aatey b
j=ll ., 46 , | 100 jul 110,00 , loy
2l 47 i | ‘ 2 l Iol3
| o] o} 3 . '
o 4419 1 l y 2 I
S{ 1 1510 | | 5 ) I
6] + 1 451 1 I (3 2 '
2l 5 .82 1k 7 . |
el . .53 .| 100 8 ) |
al . ., 5 4 " Iol' 9 . ' ”
10 4 4455 1 ' 10| 1 ) |Q3
14l . 4 55 ! 1 i o2
121 1 1151 4! 12 1 '
13!, , .58 o 13| . I
16l , 4459 . l 14 . i
}SL . 6.0 ! 15 ) |
16 bl | 16 ) K
12 . . 602 ] 17] ] 0,2
18] , .63 o 19 1 0,1
19l ., . .64 | 194 . '1
200 4 1 16)5 2 E 20 ) |
21 . 66 ] 21 ) 0, 1
22] , 4167 1 loll 22 1 10,0
23 , ;.68 L l = 2 ) ' i
24l 1 1 1619 L aEe 24 1 ™
g8l o o 70 1 29 ) I,

INPUT SPECTRUM ay — n
A MAXIMUM OF 25 VALUES MAY BE ENTERED. AT LEAST TWO VALUES MUST BE ENTERED.
Ay VALUES MUST BE ENTERED ONLY IF M5
In VALUES MUST BE ENTERED ONLY IF M3

In TABLE NO

1 1S USED.
1 IS USED.
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FORTRAN DATA LOAD SHEET III-2.2 Prepared by
STANDARD DATA INPUT 1 Date
69 7071 73 77 80
S|I0O01|[16P A 1
11. L e KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
QUAN LOC |[#]  VALUE I E QUAN LoC |+ | VALUE | E
TA%{_E 2 i . .
Il o 251 |31 TR T 5l e Iano
2l , 2,32 'qll o i g Pl 5 2
3 1 124313 '51 L 1 1 1 3 ll 3
1, 2,3,4 l‘: TITTERETAR Y od O T ) “Jolol ] e (O |013
S| 1 2135 hj O O O I | l l S| ;4100 “1511 1SS0, 1 1 I&z
6 1 1213|6 |8| {100 S A [ | L ll 6 B llloll la | G U (I S == | Ioll
e 288 1% cunn o | 100 7l 302013 ., ., . |lgo
8l , 238 M, ... .. . |lol 8] L 103[105 ... . ]|Ilo0
Sl RN |y g gl I ———
10 , 2,40 ||1||1||1 ll 109 , 105 llllllLLJ ll
o TN ——— 3T T T
12 g Lysaqanwylly 12l gt Ol b i g 1
TN ————— 13 1081,
1“ 2 1E l214l4 | O Y IR ) N (I A | I A lu 1 lll()l9 | ST V) MR [ S I [ | I e
15..2¢4.5|..11..1. '1 18 ¢ 31,10 T O A (VR (T Y '1
) BEE T sl vel , 111l gLl
T ——_—— U I . A
18] , 2,4, 8 I»l RS 0 A P (T ' 1 18 , 11,3 | S S 1 ey (O ] G, G I 1
TIN5 § - T |
20l v 259 V50505 el 208 5 Bl Ly v gs eeug s
gl 2zl b o b gt . daet . iy
32_21121512‘|1|1111r1 Il 28 o At Uy ppaw o bl
23l , 253 Inillllll |, 29 | 118 ,‘...,.,. |
| _2M) '11111 et L 29 4 LT A 3 0 v g0 g i
2sl , 255 1, L] R0 I e |

INPUT SPECTRUM ay — zn TABLE NO. 2.

A MAXIMUM OF 25 VALUES MAY BE ENTERED. AT LEAST TWO VALUES MUST BE ENTERED.
ay VALUES MUST BE ENTERED ONLY IF M5 = 2 IS USED.

In VALUES MUST BE ENTERED ONLY IF M3 = 2 IS USED.
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FORTRAN DATA LOAD SHEET III-4.1 Prepared by
STANDARD DATA INPUT 1 Date
¢9 10 7 73 7? 80
1510011 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R cCast PROG
QUAN | LOC [+ VALUE tE QUAN Loc | VALUE +E
No, No, :
Segm V¥, 336/, ., ,,  jU,| [|Seem21| 356/ 1, ,,,,,,. |1,
L I M- 221 . 350 9. . . .01 108
S8l 12N | 108 o S5 PE——)
(23,39 '71.LLALLL |Ol$ 241 | 13,59 '111 | S 0 O ‘1
5 L 131410 l i 1 1+ 11 £ 1 1 l 1 25 41 131610 '1174 i | i N 155 Y Iojc
. A 26| , 361 1T, ]| 106
A141§14L2 'llJlllll 'l 27 1L3L6L2 '41 -1 1 1 3} 'J
8,6 343/ . ... 11, 281 4 43631 109 a1 196
gJ 131414 l 1t 4 - F_q1 §-9 I 1 29 1 131614 IIJ71 J S (O T (3 T | 'ol‘
[ ST e—— 30 BRI o e
]] | 131416 lzl7J § U (IS I e [ | '01‘ 31 ;| 131616 'Ilql § T O Y () G lol‘
12 347 1 0103 40,1108 32] 36 17, a1 106
1y, 348/ V0 L R L T
o3 del W s e IS 38,369 0, ., . . a0,
19, 350121, ..., .,.1195 3T ) - e
16 L 13L511 ILlJliLll I 1 36 Ll3l7ll ' L1 1 .t 11111 'J
WM 3520 s s aally G4 LT e
18, 3530 v e aa by 38 g otV 5 0 vyl ly
]9L13lsl4 lllljllLl l 39 1131714 llllLJLll 'l
24Ll315L5 'lllljlll ll 40 11317ISIL1LLL111 lL

Nol = In AT Ay = 0 FOR THE FIRST TERM OF THE GENERAL OR GUST EQUATION SPECTRUM
In INPUT.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7 TO 9, OR 13TO 15,
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FORTRAN DATA LOAD SHEET II11-4.2 Prepared by
STANDARD DATA INPUT 1 Date
€9 10 T\ L 1 4 4 80
| S|00 [|[1 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R Cast PROG
QUAN | LOC [#|  VALUE tE QUAN LOC |*|  VALUE tHE
= L by N°2 b T EL
Seam ¥ . B 700 L e D Sepm 2t . BAAL ) - o v eal By
domgm b, o B 22] . 39700, . . ... .| 100
4. 318l BT .. .. ..)103 281 398 N8 o oo b 83
e 9 BP. o n g ay | 108 28] 33000 v o v sy igat Yy
5 1 l31810 l j R D W (N ) L ) | l ] 25 1 14]010 lol J VST (P L (o LY S ) lolo
d, 381!, .,,..,.,.11, 260 , 4031 W8S, . . ... .|163
J i L318l2 I g | I R (N G (O ) l 1 27 1 141012 l Jeiftad ) il fiauti i 'l
N | e 281 (403110, y 4 4] 100
g 1 131§A I Lof e d ¢ 1.4 | 1 29 1 141014 Iqlsl Y I () e 8% B | '013
MR T - T 13 B o e L
]1 L 131816 |zlsl ) LS| R VA O | ¢ |013 3] l L41016 'ol /S (S S W O R | 'olo
12, 387|150, ,,,,,,1102 320, 40?7 M3y, 1103
]3 A |31818 l g g jf o &g @ l 1 33 B | 141018 l ) W | | S W (S G I 1
14 , 3,89 “1 T Y T O IOI'"‘ 341 , 409 l fi= ol By
15 . 3601 162, .. . . .1 |0 35,4300 b L
]6 1 l3l911 l {0 | 1Y N | R (O | l | 36 1 141111 | | G (S (SN N CHS (S0 ¢ I 1
1 L 13192 I {1 T PO U O 1 ' 1 37} 4 14le2 ' Joo ey —igief o g l 1
]8LL31913 Illllll ; B Il 38 J14L113 Il ) S ) VAR T (AR, 1S ll
19, 13,94 | OO U U O O L | 1 39| , 414 l e L B
2 Ll319J5 | 41 1 1 1 1 1 4 I | 40 l l41115 l j e (C=e S RN (L Y o | l 1

No, = ZIn AT Ay FOR THE SECOND TERM OF THE GENERAL OR GUST EQUATION SPECTRUM
In INPUT. ENTER No2 = 0 IF SECOND TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 7 T0 9, OR 13 TO 15.
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FORTRAN DATA LOAD SHEET II1-6.2 Prepared by
STANDARD DATA INPUT 1 Date
€ 107 73 77 80
,.S|oO 1|1 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN LOC [#] VALUE QUAN VALUE HE
Segm W, 656f !, ., ., ., )1, [|Segm21| 6676|1635 ,, ., . /19!
4, 65711108 .. |19l <4 LN I
88 lasay o bl i W 7 PR |
woron 8 LA 24| , 1679| 1635, | R
5 i l6l610 lelqlzl L.f 1 5 loll 25 L l6l810 l | R S e It e it [ | l |
4, 66,1 ley3 . |1 260 .. Bl B, o ool s
1 161642 |6!q181 | I [ (O | I 27 1 16[8l2 I6lsl-’l | N (ene] VS | 'oll
8§, 663 leez ., . || 281 , 16831 ! 4 4 4 gty
9 | 161614 IGIBI.TI | ISR I ) ' 29 1 161814 ' F NN [ | S (S [ (O | ' 1
10, 66,5 1732 . |9l 30/, 685/ le37, .., . |0l
1Y, 66.6 I T I L 31|, 686 ' g gt N
120 6607 Ly yyaygaglls 32| yq687 V5 0t
]3 L 161618 |7l7l T G T S e e ¥ IOJI 33 1 l6l818 IJ 1 o S e I | L l 1
1 1 164619 ' 7 EST N O 1O G (N 1O I | 34 1 161819 l J O (S T SN (R Y UG 1 I 1
19 86301 gs050 0], AEEC e
]6 1 161711 l‘1|7l Lopef-ap - loll 36 1 l6|9Ll l T T T Y Y (O O] 1 l 1
17, 672 1700 0 LEE AR
18 , 16,7,3 lelsl‘l AEEEN L 38|, 1693] | i g wageel by
] 1 l6l714 lél,.llll 1.1 4 1.1 ' ’ 39 d 161914 I f U ey e OO N A I 1
2 | 161715 |6J3lsl L.k 1 1.1 lol‘ 40 1 161915 J | et o I T 1S O O I L

m = WING LIFT CURVE SLOPE PER RADIAN.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8, OR 13.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA

FORTRAN DATA LOAD SHEET III-6.3

STANDARD DATA INPUT 1

Page of

Prepared by

Date

69 07 73 7% 80
| Sloo 1|1 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN Loc |#] VALUE +E QUAN LoC VALUE HE
Ve | Ve |l S , M
Segm 1, 6960V, . . 1, Segm 21| , 7,16 woan s R 3
d, 697/ 1IVS ., . ]103 74 I A B 25 e Al 5
3. 20l bunpesges i 23| 7318 oo IE
+ 69,9 ' Ty S A O 1L | 4 241 | 7119 L1111 ’OI
5 1 17 1010 |2L8Lllsl L L I i I0l3 25 1 ]712!0 [0S o ) | l i
8- 700 18T8L . . o)l 26| , 721 L
7 | l7 1012 |Zl‘lqlql 1l L.l I 27 1 JIZIZ L1111 'q3
B an3 1E5GR . . . ]| 281 17213 paadty
9 1 17 1014 |2l3L-1131 [ ) I | l 29 1 171214 T T - ' 1
0., 705801216 ... . .| [|0:3 30] ; ,725 Loaa] g3
]] 1 l7l016 l | S D 1 (N (O S A | I [ 31 1 171216 { (O 1 N ' 1
120, 707 Vg bl 32| 4 17217 CEEat g
13, 7008[1205 ., ,,,]103 33| , 728 piertly
14 117_1019 l TIEE LA ey (S (MY QY 2 | I 1 34 1 171219 O T lk
LMY N 35| ;730 Rt
16, ol 1225, 5 0 ] 103 36(, 731 TATALY
7, 71211250004 4 40 ) ) 371 4,732 paatly
189, 71,3 l n’x SN 381 , 17313 TITEA D
19, 71,4 l 1*1 T iy T O | | 391, 734 edpaanil s
20 1 17 ll 15 lzlspl L1 1 11 lol3 40 1 l7l315 N | I L

Ve = AIRPLANE SPEED, (EQUIVALENT AIRSPEED), KNOTS.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8 OR 13.
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FORTRAN DATA LOAD SHEET I111-6.4 Prepared by
STANDARD DATA INPUT 1 Date
69 70 7I 73. 17 80
I sloot|)l 6pA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG

QUAN Loc | VALUE

QUAN Loc |¥ VALUE tE

W

S| X588 BEBB! BB R

Segm B 7360 |, 0caa o \ Segm 21|  75p5| 1156,213 ,.] 196

I l7 l3 17 I lj‘lelo z l e |

11

0,6 g2l . 287 |

11141111'1

1171318 Illllllll 23 758

llllllljillllll

Jl7l3|9|llllllll

|
1 24| | 17,59 ”1551211131 L1 1 10¢
(4

1 I’ZAIO lll‘lalllolql I | 25 1171610 I | S O | A S N T Il

1:7411'1111111 26 Ll71611|llllllllll

|
l
|
|
§ |
8 |
Il 742 IJI oy gl 27 ] | 17,62 “1516121! S, ] 196
8 I
|
|
|
|

el k. 28] 4 (7631 4 4 4oyl
O, gdal s ¥y oy i 29 bl L g 5o I
10, 745/ 1163109 | |06 30|, 7651156213 |106
1111'7{416111111111 1 31 1171616|11111111 IJ
12, gl by a0 040, 1 32) 067 by oyt
13, 748 ”155.61717. P |ol‘ 33| , 71168 ' EAMELArIA T
]4 l 1'7‘419 ' It . 1 1 1 & l 1 34 i | 171619 l 1 L l § SO O Ve IO I .
I P e v ol <L T |
16 , 751 “1516121'131 Lo 166 6|, ,7,71 ' WA ETTd LY
17 L 152 I i) | (51 B [ | I 37 L2 | I W 0 G S o8 I 1
8, 73]l il ll SN T TETY I,
19, 754 Illvlllll |y 39 jl7l7l4lLllJllll L
20 1 ‘7 15 l5 I'Islcl%lIBI 1 lol‘ 40 1 |7l715 I 1 L { 1 B W) o TR ' 1

W = AIRPLANE GROSS WEIGHT, LBS.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8 OR 13,
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FORTRAN DATA LOAD SHEET III-6.5 Prepared by
STANDARD DATA INPUT 1 Date
¢ TOT 73 77 .0
ILSlOJOJ 16PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG _
QUAN | toc [#1  VALLE [l E QUAN | LOC |[*]  VALLE HE
SIG | SIG__ |
Seem ¥ 3,703l V..., a0y Segm 21| 1,7,33]| Q4,3 ., ., ,] 190
24.1.714 9688 . . . . .| l0p o4 I AT [ PR .
311,7.1.5l4,1u“. | 4 29 1238 ) . o v e Ly
il e e s B4 T 24! ,1,7,36{ 1935, 4, | OO
5 111711 17 Iqlslql | L e | Ioo 25 lll7j3l7 l L 1 13 L1 1 1 1 l &
d 17181908 .., . ,11 o8t 1738 1. . . .o by
11,719 Bh TR L 271 ,1,7,39 Iql-ll‘ Lol 48
8 .1.720/l628, ., ., ., || 280 L7400y gy gty
9 1720 MUB s ’ Y o9i 1241 v o g sqaenl by
10 .1,7.22| 1326 . . ., .| ]9¢ so| 1742 1993, .. ... | 100
‘] L1'71213 l Y I O M O N N, [ | | 1 3] 11L7L413 l ) G L (N N O ) S ll
I R I W AN B I A S W L
13 L1171245 lz'—llL T EREE (U (SR (S, (N loLo 33 L1|7l4l5 l ) (| S ) [ (Y W (G | l i
14 1,726 I MIIETET2LE 34| 1,746 l AR ETRTTS LN
It s enn s vpl B o IR el T L
16 11171218 I3lzlzil { I O i Iolo 36 11171418 I O R I N [ | ' 1
17 1,729 MY 3 00 4y l 370 X349 0 s s i agnl Yy
19 173001623, , 0, 0, | 38,0750/ 0, gty
19 ,1,7:311 I-!lqlzl oy [ T L8 l 39 1751 I O OO Al O 1 | )
200 ;1,7,3:2 |818|81 T T B 8 Iolo 40| ,1,7,52 | T G ] Gl T VY U ' )

SIG = AIR DENSITY RATIO = p/pq.
A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS WITH M3 = 13.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA

FORTRAN DATA LOAD SHEET III-6.6

STANDARD DATA INPUT 1

Page of
Prepared by
Date

€9 107 73 717 80
| Sjoo |} 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | LOC (#|  VALUE QUAN LOC |*|  VALUE HE
Lorl o ; L or 1, o . L ll! b
Segm V| 36,38/ | ... ... I Segm 2V} 3658( 11920, . .,.] 164
4 3,6,39] 1500 ,, . l0,3 22| 36591, , . .. .11,
< S50 ) ) . | 4 23l 36600 Vo v ol ls
et Lo sasay | 3 24| 366,1 12059 |, ,,| 194
9 3082 “1715101 1 [2%] 25| 13,662 ' TSR] N VO O ey WY I i
q 364312500 | 4 26 2P0 Y o . s E
2| 131644 'J' b | 27| 13,66,4 “1' PO 111 IOﬁ(_‘
meagl b 1. o | 28] 366150 'y v gy
g 13161416 l 1 fl L 4 l ' 29 13161616 I } (SO | [y | ST S N/ (B | Ll
]0 L31614L7 IZ.S.O.O. 1 IO"-l 30 13161617 |5‘0 101 [ LS T T ) lolé_.
]] 41316]418 ' ) S i [ ¢ ) I 1 3] 13161618 l 33 Je_giag - - g '
120 1306049 V3 0000 | 32 3669 Vs 04y 'j
13 36,50/ 12508 , |, lo4 Sl asiean A s ey e pypnl s
]4 13161511 l o [ 1A | 1 | 1 34 L3l6l7ll I ¢ 1l | ¢ ] ) B (el | l ol
A8 3652 1, 0 | 4 35 3672l 0, ., ),
16 13,6,5,3 |21510L°1 ) oM 36 ;3673 ' I T L T ) (89 1185 | ' 1
17 13161514 ' L1 11 1 I 37 13161714 l L { o [ I 1
18 36,550 1 o 101 l A LRI T AT
19 3656 | ¥, |y <1 I e L . 1
20 L3161517 IZlslolol | lolq 4_0 13161717 ILJ y S O & (O ) ' 1
L. = SCALE OF TURBULENCE, FT.

A VALUE MUST BE ENTERED ONLY FOR THOSE

VERTICAL SURFACE, INCHES,
A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS

WITH M3 = 14 or 15,
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SEGMENTS WITH M3 = 13.

DISTANCE FROM AIRPLANE C.G. TO LIFT CENTER OF
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FORTRAN DATA LOAD SHEET III-7.1 Prepared by
STANDARD DATA INPUT 1 Date )
€ 107 7y 77 80
ISOAOL/ 16PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CAsE PROG
QUAN | Loc [+l VALLE (quav | woc [t vauue HE |
P ..... e e e - p - S 1
1 : Sk EEe = S 1 : A i—LJ
Segm ] | 171716 l ) E O S MY W A | !..,._..l.. I .Spgm 2] J...l?l?}é—- Iql 1 ] P | -l_J_l_ﬂ.-lQLo_.
z 1 171717 I‘l | G80 50 SRu S IS S = b lo.‘ == 2_.2... |..1.7.|(Z'Z !lL_l—L { (S50 S S 450 I.OI '—l
3 Tt s “1 T A N N O _'Qll — I-J_-’l?tc.z,__l.'l._.l B R R IOJ‘
ol Yy o] o 2dl 799 1380 L | 190
§ 1 17,8,0 'L‘l O R TR N ) lolo 25 118,00 I_.!L...L_L_,L_L_i__L_.L__._BLLA
9. 2aa '3144 [yt e gty I 26| , 8.0, “1 T V) G GRR N O 4 lOLl
Ao 78,2 ”151 TITXT2: 27| | 1802 |6121 Lo prygl 160
L R 281 1 803 My 3 41y '01
9, 17:8/4 IOIZL T O 00 | ' ‘ 29| , 18,04 Ill - krarel | o
10 . gas 08 o} 100 LI T
1, 7,86 !hj O 1 (O (8 IOL' _31) , 806 | NN ETERL AL |
120, 27l My 00 10, 321 1 181017 “1 fol ey 'D:l
13, 7,88/ 0085 ., |100 B it e o g v aasall s
14 L 17,89 ”1 VAR LNy (O ) ) (| 'oll 34 1809 l TG O ) G (Ll (A l L
18 F TRy g b IS LA e Tl L P
]6 1 17 l9ll IOIJIZLJ I )k IOLO ___36 1 Lgllll l o Y N (e o () () (O | ' 1
170 | 171912 lolstl AL E =i I | { . 371 8112 ! T EEIIIALY
- 14, 7931002 , ,  ,, || 38| | 18113 b g s p e Sepsp 1
19 , 794 “151 [0 O | 39}, 814 l s ey 1
e 2 L 1719,5 Izlql {5 I G ) e | '010 40 1845 li [ [ Y 8 0 T l
P. = PORTION OF FLIGHT TIME (OR DISTANCE) SPENT IN NON-STORM TURBULENCE.

y THE VALUE OF P IN THE FIRST TERM OF GUST EQUATION SPECTRUM INPUT.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8, 9 OR 13 TO 15.
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FORTRAN DATA LOAD SHEET 1III-7.2 Prepared by
STANDARD DATA INPUT 1 Date

6% 0 7 7y 2T 80
/5loo/|[l 6P A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CAst PROG
QUAN | LOC (¢ VALUE tE QUAN Loc |# VALUE *E
b | e | [t
Segm V% 1473} 1, . 11, Segm 21| 1493/ |003,}, ., ,|1100
4 ,1,474 1005 ,,,,,]100 220 Al MY, o e ] 161
Nt b seis o] 10 AT 1L ———
i1.417.6 ”. s L e 10[' 24| 11,496 lgolzqu e ) IOlO
5 11141717 I01013131 G 10 (S [ | IOO 25 11141?L7 Ill y (S (NS Y Y g | bl‘
qd 1,478 1002 ,, ., ,.1/ 26| 1498 11, . ..., ]
7] 11,4,7,9 lolglolqlsl 111 | 22_4}_1_11&1919 IOloquZJ T S |010
8 1,480/ 100028 , || 28] sl MY g ol
d 1,481 l0gg1l, , , , |1} 291 dp50u 1, , L, 0041101
100 .1.4,82| 1000035 |, |19° 30| 15,02 1005 ,,,,.|100
1 11.4,83 “n Tl e Ry O 1 ¢ IDI‘ 31} ,1,5,03 “1 T T o o loll
12 0484l My 00 100 32 5o MYy (g 115
13 1,485 1000098 | 1190 33 11,505 | e e o g s
]4 11_141816 lILl } 1 et [t [y [ (% |oll 34 11151016 | L | I Y e 1l [ ¢ l L
18 ramnl IV o0y 0 ol 18 IR TR T L P
16 ,1,4,88 lolojololqlsl i loo 36| ,1,50,8 l F o el W g
17 j14489] 100000 4 4 || 37 st by e s v appal b
18 114,90 Ionololzlgl gt 381 11,511,0 I AR N TILE
19 114,91 lolololqlsj {4y | ' 391 1511 IJ i O T R O '1
20 ,1,492[ 16018, , , ,, |00 B0l Ly s o wnpna bl
P2 = PORTION OF FLIGHT TIME (OR DISTANCE) SPENT IN STORM TURBULENCE. THE
VALUE OF P IN THE SECOND TERM OF GUST EQUATION SPECTRUM INPUT. ENTER

P, = 0 IF SECOND TERM IS NOT USED.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8, 9 OR 13 TO 15,
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA
FORTRAN DATA LOAD SHEET II1I-8.1

Page
Prepared by

of

STANDARD DATA INPUT 1 Date
¢ 07 13 17 00
/5100/|[1 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R Cast PROG
QUAN | Loc +I  VALUE  T+lE | [QuAN | LoC |*|  VALUE +E |
o by =
Segm B 1533 b, o aautdy Segm 21| 1533|1295, , . ...l 19/
B 504 BF ouu v 181 22) 1534 OS82, . .| 100
1515 10492 . . | |00 23| 153510942 . | |00
1.5.16l 10869, . . 1190 24| 1,53,6] 1305, , |, 1181
8 U ST VBN o g 1O 25| gsa gt 10583 .. 0D
81,508 1828 oy | 14 26| 153,8 lo9v.2 | 100
11151110i !3121 ot ¢ 1 1 3 l 27 1115L3J9 '2171514 y 1o e | loll
8 1520 1259 . . . .|| 28| ;15400 10543, , ,,,]| 00!
Sarcant Wl se g ppl ) 291 1,541 lo% 42 |, ,, 'Qoi
[ AT D A - c[ 4 D L T L
1Y 1,523 10482 ;4] 100 ni 15831053, 1100
12 a1i5i 2 0868 . 4 441 190 320 1544 10742 |, ] 1001
13 1,525 '1.5.51#. =y 10,/ 331 ,1,545 I MERETTILl .
14 1,526 10523 ., .. 100 880 AEAE | o oo e aa B
18 15,27 10921, ., ., 1100 350 154701, .,
]6 llLS_LZJksi i/16181 Y 5] U R W E ‘Oll 36 'IJ_51418 l 11 1 .t .1 1.1 I 1
17 szt il gy oy g | 8 53 g g v eyl
18 41,5300 1289, 4 4 | 88l 1a80l sy s s vepptls
19 Jllf)‘_{Lli i3,LL11 1 4y i I Y 39? $1,5:5/1 l AR EIITA L, ’
20 1115134Zi !312151 L4111 11§ 'ol! 40i 1121512 | 7 VR OO S GO I 1) o, l 1 ]
b, = SCALE PARAMETER IN PROBABILITY DISTRIBUTICN OF RMS GUST VELOCITY FOR

NON-STC=!1 TURBULENCE.

TION SPECTRUM INPUT.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH
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FORTRAN DATA LCAD SHEET I11-8.2 Prepared by
STANDARD DATA INPUT 1 Date
e 0T 7y 77 80
{ Sloo /|l 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R casE *n00
QUAN | LOC [+  VALUE + E QUAN | LOC [+  VALUE [+ €
by Eonii it b BRI
segm N ogssal . o n ety Segm 21| 457316 , , ., ., 1191
A5,54 15 0 |10 22| 1574 10843 |90
.a.506sl llede | lop 23] a5, 3 VL, ,]190
1,556/ 12371 ., | 100 241 157,6 lg,lsl Cegg ) ot
5 lll51517 Isl'?lsl | (S VO (R ) ) 'oll 25 111517l7 lolsqus - O Y 1 Lolo
81558 T - uoaw | 1O 26| 1578/ 123 01 . . 1100]|
1115151‘?: BJZISI | = S ) loll 27 1115319 Islzl i | S | lol’
8 1560833, . . . |lof 28] 1580 IOSH 3 |, ,,,]| 90
g 11151611 i-'|qlql ! [ (S (Y ID’{ 29 11151811 lzlalll" | U (O !olo
0 05620197, ., ., |lof 0| 582 15 .. 188
1 11151613; ”161qu1 1 1 1 |0|O 31 ,1,5,83 'olslq LNERE 'OAO
12 11151'21-15 12817, , , ,, | 100 32 s 123,041, L1 1100
13 111516'5? |L|qu TS VA (R SO g | |oll 33 11,5,%5 I IS W e ) () L S | ! )
]4 ll 15I6l6i iOLq Lel‘l { () Y el | lolo 34 lllsl&(‘ ' LI 1 l 11 I 1
15 1,567, 12621 , , , | 1009 351 asa V. . . e b
]6 Jllsl()!g l5'6151 ) S Y TR 2 | IDII 36 11151818 l | Gl () S (S ) S (O | l 1
7 s 139% 0 1o I L L LRy Py
18 ,1,5,701 1833, , | 1o Blasgo b, g,
]9 11151711 ‘812151 | L G 1 [0 ,oll 39 11151911 ‘ | B S | f O e ¢ 'J
2 1115171‘2 |7l7lsl 1 1 11 'Dll 40 11151912 , G e O (O A Y () | | 1

b, = SCALE PARAMETER IN PROBABILITY DISTRIBUTION OF RMS GUST VELOCITY FOR
STORM TURBULENCE. THE VALUE OF b IN THE SECOND TERM OF GUST EQUATION
SPECTRUM INPUT. ENTER b = by IF SECOND TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FCR THE SEGMENTS WITH M3 = 8, 9 OR 13 TO 15,

147
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FORTRAN DATA LOAD SHEET I-2 Prepared by
STANDARD DATA INPUT 1 Date
6% 710 T 73 17 80
(LS O‘Og LGLPJA KEYPUNCH: DO NOT PUNCH BLANK DATA
R R CASE PROG FXELDS.
QUAN Loc |¥ VALUE ha [
IRR 1 12 101] | j U S Y QR U JlJS '
TORSE | o B BR Ny o g g B
o R |
14 I 13 l N A S G S | LO I
KEND O (A 12 ' ;S G NN [N [T (S I
NEND L] 181313 l | O .| fe— g a—if | I i
SULT 1 1 1 14 |!L 1 1 1 { S N ¢ 1 IO j
11 15 |lelol7lzl 1 1 1 I01‘4
E 1 1]1916 “171817 N S I | IOLZ

IRR = REFERENCE RUN NUMBER.

ICASE = CASE NUMBER.
IRR AND ICASE NEED TO BE ENTERED ONLY IF ANY OF THE OPTIONAL PRINTOUT
FLAGS IW1, IW2, IW4, IWS5 = 1.
IEND = NUMBER OF SEGMENTS IN THE CASE (1 < IEND < 40).
14 = FLAG WHICH SPECIFIES WHETHER GAG DAMAGE IS TO BE CALCULATED.
= 0, NO.
= 1 TO 24, YES. THE NUMBER CORRESPONDS TO THE S-N DATA TABLE NUMBER TO
BE USED IN GAG DAMAGE CALCULATION.
KEND = NUMBER OF THE LAST SEGMENT TO BE USED IN THE GAG CYCLE SPECTRUM
DEFINITION. ENTER ONLY IF I4 # O.
NEND = NUMBER OF GAG CYCLES TO BE DEFINED FROM THE INPUT SPECTRUM. ENTER ONLY
IF 14 # 0.
SULT = STRUCTURAL ELEMENT ULTIMATE STATIC STRENGTH.

S = WING AREA, FTS. ENTER ONLY IF M3 = 8 OR 13 IN ANY SEGMENT.
¢ = WING MEAN AERODYNAMIC CHORD, FT. ENTER ONLY IF M3 = 13 IN ANY SEGMENT.
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FORTRAN DATA LOAD SHEET II-1 Prepared by
STANDARD DATA INPUT 1 Date
e9 T T 73 17 00
| 5|00 2 16 P A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R Casc PROG
QUAN Loc (' VALUE tE QUAN | Loc |} vaLue HE
M3 M3 : Rl
eqm 1| 1673 | .. . ., 2 Segm21| 16930 |, , ., ,..,./3
AN 22) 1694, T
3 A BT L. ool 23/ 1695/ |, . .. ... 9!
BB ) g ] ) 24 p6960 V) 003
5 11161717 ILllll 11’3 25 11'1619L7 Il 1 1 111111 I
16781, ., ..., 26/ 16981, ., ..., 9"
RN L T 2711060990V, 3
Bl b B0l 4 ovowwww i N 28 11171010|Llllllll7l
9 11161811 ' I F 1 3 . 9 29 ll‘l7loll IJ < | ==y (S i e | lq '
1ol aremel Uy oy 3 30l AT 020 ) o o oo ARE |
N} 216831 13 413,50 4471 <RI L R
12 11161814|1111111|9 32 1117L014|111111|17|
13 6881 o oui. . }8 satiqasi ) . o oo 1]
Bl pEEe ) e il A F.080 Y ¢ oo v B
(L TCIC T A | 350 L7 0y ¢ upipan]t
16l 16881 . oo o F 8L 36| 1708/, . ¢
171 06891 yyyy oy o 3] AR R YT
18 ,1,6,9,0] | T A W A I 38! 1 .2.1,0 ' R ETATES .
RO AR, | IR AL TN
20 l1161912 IJLILJI lI(3 ' 40 11171112 ll o ) W) N WS O Y | I
M3 = FLAG WHICH SELECTS THE SPECTRUM CYCLE INPUT FORMAT: A VALUE (170 15)

MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED.
170 6; n TABLES 1 T0 6. g
7; GENERAL EQUATION, rn = (tNo,e™(8¥)%/2(oay)fyr 40y 2 3

8; GUST EQUATION,  In = (sN,.Pie”8/PiAyyr 4 o 1. 2. & Is cALcuLATED
BY THE PROGRAM FOR AIRPLANE &, G, VERTICAL GUST LOAD FACTOR

9; GUST EQUATION AS ABOVE; A IS DIRECTLY INPUT.

10 T0 12; (SMAX' SMIN® n) TABLES 1 TO 3.

13; GUST EQUATION AS ABOVE; Ko, AND A ARE CALCULATED BY THE PROGRAM FOR
AIRPLLANE C.G. VERTICAL GUST LOAD FACTOR,

14; GUST EQUATION AS ABOVE; A IS CALCULATED BY THE PROGRAM
FOR AIRPLANE C. G, SIDE GUST LOAD FACTOR,

15; GUST EQUATION AS ABOVE; A IS CALCULATED BY THE PROGRAM
FOR VERTICAL TAIL SIDE LOAD.,
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FORTRAN DATA LOAD SHEET III-1.2 Prepared by
STANDARD DATA INPUT 1 Date
69 10 T 73 77 80
‘.5 0102 16PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN Loc | VALUE +E QUAN Loc |# VALUE HE
Segn § 3.478-17070, , ., | IoM]| |[segm21| 3498 11,2284 ,,, 10,5
4 3479 112086 | |10 22| 3499 l1,2284 ||
i.,3480[ 112086 = || ox| 3500l 22 BH .. }|]1
L3l41811 |I12l0181Gl (O (R ' 24 1315L011 “1212 lq131 ] B 5 | l
§ 5482 2287 . . ¢}l oet ABER L. A el
d. 34831, & ... |] LGETTC I
7 1314L814 I O | 1 () TR B | I 27 13I510I4 l J IR ) 1 | O (S L VA | '
g 34851, —_— 28 3505 | ¢ als 11 eeel}!
9 13141816 l L1 | 1 i S [N l 29 1315L016 I j U O O T T O | l
14 3487 | . 1o well R v ) P——
]] I3l418L8 | | - Lt -1 1.1 | 3] 13151018 I 1 l'l ) VO | '
]2 13J31819 “121212171 | O 11 l 32 |315919 “12121"{ '31 L lOIS
13 3490/ 12490, || aal 3510l 6T &S 5. | [BY
W 3890 HWERNL ¢ gl M IELIETON, o] 9
15 3492 {2841, . . ] 36| 3512 . . oo guallsy
]6 I3L4|9[3 “12‘28:"1 Lo l 36 13151113 l | OS] e Lot el Ve 5 (9 | l
]7 l3l41914 I ) S | | B I O I 37 13151114 l | G A (N G | l
I T e 38l 35050, 3 v 0 s qealty
19 ,3,4,9:6 l A I | 391 35,16 I Lfod il ig )
20 13141917 'IIZLTIBqu 1 1 Ios 40 13I5111‘7 I R Y . ' 1

F = A MULTIPLICATION FACTOR IN THE CYCLIC LOAD EQUATIONS.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR
SEGMENTS WITH M3 = 10, 11, OR 12, ONLY WHEN L1 = 1.
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FORTRAN DATA LOAD SHEET III-1.3 Prepared by
STANDARD DATA INPUT 1 Date
69 10 7\ 73 17 80
| S|{0o2| 6PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN LOC VALUE QUAN LOC VALUE HE
P b e . b
Segm Y 3598/ 10 ,,,,,,,[100] |[Segm 21| 3. 618[-|1 840, L., .| 104
3,5,99/~10849 . . . | lo4 22| 3,609t 840 |y
3.600~1089 .. .. (14 23| 3.620-1 840, . . . |lou

3,601~ 089

! ey Tl |

24| 3,621-l1 48, | L gl ias

13 l6lolZ ‘-'l181113l L1 1 1 25 13-161sz -'llqlql | UG R T | l

13 161013 AI 1 O R 26 l3l6lzl3 -l Ilq lq 1

27 l3l6lzl4 I'lalzl - |

g

6
73,604
8 3,605

29 3:626] | s1i 3 5 v

|
|
28| 3,625 | 4, Lidggptd
|
|

— ] —| — —
-
b
3

g 13[6L016
]0 13.161017 1 (SR (R W | 30 13161217 l AR L L1 1 & 1 1

1 1
12 13 161019 -” 181113L L1 1 1 32 l3l 61219 ”Iegl 1 | |ol3
] 3 13 16 Ll 10 —I le 12181 1 33 l3 1 61310 ' ‘lalq Iaj Ll 1l 1

14 36,1,1-12228

i () (el e |

34 1316I311 lDL /| Y T V(o ) ¢ lolo

]5 l3161}|2-'21212181 1 I . ) 35 l3l6l3l2 (O O Wl iy O 7 ) I 1

16| 3,6,1,301 840, 36| ,3,6,3,3

—
-
—
e
- =
=
=
—

-
e
-
—
-
=
o
-

|
|
l
|
|
|
I
]] I3164018 'l 1 | T T - | I 3] |3L612l8 ' li[ L L 1 1 l
I
I
|
|
|
|
|
|

1

]7 13 16 ll 14-| l lglqlol 1 37 13 161314
1
1

1
1
|
1

L.
1

] l3 161116-“181qlol 39 13161316 o PN (SRS L e () (0 |

|
|
|
18 13161115'||181q|°1 38| 3,635 l
|
|

—
=
—
=
-
=
-
-
— e | e | c— -
e

20 I3 161117_‘“ lslqlol V(S | wlq 40 3‘16i317 bl 1 X 2 1.1

P = A CONSTANT IN THE CYCLE LOADS EQUATIONS.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR
SEGMENTS WITH M3 = 10, 11, OR 12, ONLY WHEN IW3 = 1,
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FORTRAN DATA LOAD SHEET III-1.4
STANDARD DATA INPUT 1

Page of
Prepared by
Date

% 0TI 73 17 80

/1s[o02][16 p A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.

R R CASE PROG

QUAN Loc (¥ VALUE QUAN | Loc |} VALUE
N N
b S
Segm 1| 1,793, ..., ., ..5 Segm21| 1,813} | o . o 1O
91 3.7.980 1 oo i D IR S N S
8L T O o B 23/ 1815/ . 10|
4 17960, . 12l ] 2] Lgu6l !, a8
8l e | oeges pak® LR LR el
6l 1,798/ 1,....,. .4 AR L
7 11171919 I | (S (S5 VR |8y | A o 27 111&119 I 1 1 J (S gl Llp '
Bl 800l | oaeve sl gal 820l | 5 v g e e gy 8l
ol 0800t | pupu . oY AT LR L
10{ ,1,8,02 l TEEERELU N 30/ 1,822/ 191
N n83( 1,15, 118A 3Y) ABESI D . o o g ,l.§ I
12l mgom! by vy 12 32 gzl oy O
< W —— a8 aaesl b o oo 911
14 1 80600 ., ., 6 8 | 38| 3.8260 1 . o o ouowas Bl
IR A EOT] F e o O SBl e e
NiEE T 36/ 1,828/ |, , .. ..., ]!
W2 31,8091 1 ¢ vy euwqd ]l AT N I
18] ,1,8,10 ' TR S R 1 l 38! ,1,83,0 ILL ol
19 gty vy 9! 30 sl by s e aaadil
20 11181112 l ) S (R o lllo I 40 11181312 l l () 1o | o L | I
N = NUMBER OF LOAD LEVELS ENTERED IN THE LOAD SPECTRUM FOR ONE SEGMENT.

(2 <N <25) WHEN M3 = 1 T0 9 OR 13 TO15;(1 <n <25) WHENM3 = 10, 11

OR 12.

A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING ANALYZED.
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FORTRAN DATA LOAD SHEET III-1.5 Prepared by
STANDARD DATA INPUT 1 Date
6% 10 71 T3 77 80
| Sjooz| 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | LOC |[#] VALUE +E QUAN Loc VALUE
T T TR EEE
Segm 1. s.76l NWUI6 . . .. 11O seam el 5961 10 . o oouovuu
q...5.17 p3as . ... | 1ol 221 .59l 328 . .
% 5,728/ lo2u3s | |op 23] , 598/ P2us
iyl Io.zlqls. PO |O|O 241, 5,99 ”121"1q lql )
5 [l 151810 |ZJq131311J L_L 1 |ou 25 L l61010 lolqlzlsl L1 11
g, 581 1ottt | |oM 26|  60Ylow2s =
. 45,82 L8518 | |los o) B R AR
g, 6 583|12e7624, | 105 28] 4 6,03 105,6,6, , ;4
9 1 151814 |qlsl3l'L21 | (Eo P Iols 29 1 161014 lolsjél‘l Y] A 1 |
19, 585|155 1107 |05 300 . BOBLHe . o oo
]] I | 151816 IL‘lolql“{l | (oY L | 'olo 3] o1 161016 Iol | o (e Y L O |
]2 1 151817 'qlolqlqll | et el | lolo 32 1 1610l7 'ol Y SRR DR S O 0 |
]3 A 151818 lzlllsjslqlslsl i lol6 33 A 161018 IlIMI'IGJ | =T .y |
14 ., 5.8 ISI'-Ilal‘lJ L., | 100 34 , 1610L9 |l1'-lll.6l T
18 . 590] [S§37 . . .. 1100 D Y
]6 1 151911 Illsl-ll—[lelzl 11 Iols 36 1 161111 I ¥ B ) 1L ) (O T ) |
] | 1519ﬁ |3lsl“|$|6|6l { 1N | |ols 37 1 161112 'J { I Jiogi.g
18, ,593] 1>,25963, , |105 L PR E LY
19 , 15:9.4 “15#1‘12171 1 lo,5 39¢ . 5,14 I O G
2 1 15,95 lclslalelzl /o (W | Iolq 40 1 161115 l [ oy VSR (A T T B

T = SPECTRUM, £n, MULTIPLICATION FACTOR.
A VALUE MUST BE ENTERED FOR EVERY SEGMENT BEING UTILIZED, EXCEPT FOR

SEGMENTS WITH M3 = 10, 11, OR 12.
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FORTRAN DATA LOAD SHEET III-2.1 Prepared by
STANDARD DATA INPUT 1 Date
é9 70 7 73 17 60
1,5]002|(16P A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R Cast PROG
QUAN LOC |[+] VALUE QUAN LOC +) VALUE +| E
TALLE 1 : raile s ;
jll . 1416 Ill J O ) ! IOO ,L' 1 AL 1417Ll qujol { 150 S (S L | |013
2] L14|7 IZJ | NS T TN [ S O | | 2 B | 1712 ISJSBI L1 ) . 1 |0L3
3 4 1 L418 |3| 7 el R (T (S (N A | I 3 e 1713 |SIOLJ L Al 'olz
o, 49 |q| L i) I NI RUE: 'qj L1111 ICH'
S| 1 3150 ISJIJII 111 l S| + 1145 'u|31111 L 1 1o
6l + 4511 I"l [ l 6l , 4 16 |2121 L I 'Oll
7 L 1 1512 I1J | T [ . 1 ¥ 1 I 7 d 1 17L7 |lLsJ | = 1 L X |oll
8l & 3 1L3 [BL g g g g g g 3 | [ 8 11 L718 I‘lsl | T lolo
9 [\ 1 l514 Iql b M Pl e 1 1 1 'olo 9 1 1 47[9 Iol | S R = G | e | Iolo
1°Lu51§|11|1||1| |1 1_°1|1810||1111 T '1
ll i 1 15L6 l A S S I e | b ¢ 1 I 1 ll 1 L 18L1 ' 1 . . d L L I |
121 | 11517 FSTIEEE I, 12 , 1 1812 T T2 lL
13 2 L LS 8 I || U O e L L l J 13 1 1 l8l 3 L R 4§ L A 1 , l
4] 11519 I [ (O P00 T Oy e | | 1 14 , 4 L814' T W 1 1 '
xs 1 IL610 I O (I W O S (SN (e | IJ 15' 1;14815 Y U S S ) A d I 1
16 i -6|l I 1 ' 1 16 e f 18|d | L i 1 ' 1
17 JJL612 '1411111| l n 17 lJ1817 IllllL o (| ll
181!L613|ljllllll Ix 18 1;18|8l1|||1 11 Il
19 8 s ]6]4 ‘ ) S L ' 1L ' B i 2 = ' 1 ld L 1 l8lo l X3 __L_.} | A 1 I l
200 b 10650 Ve iy 10 | o 200 , ;90 by gt
2! T L616 } (I U ey 1 o | L1 l A 21 - 19:1 | I e (O (| = l |
22|11617l|11L414| b 22 cie Vv ig e agdly
23 | | l618 l o Y N T I I ¥ 23 j=ci. 1913 | Y U SO0 W | ) (- l 1
2‘9111519'11111411 L 2 o by i g
25 A A 170 I 14 1 .11 i | S N | 25 4 1 ]915 l 1 BT e e e ) S I 8

INPUT SPECTRUM ay —

In TABLE NO.

1»

A MAXIMUM OF 25 VALUES MAY BE ENTERED.

Ay VALUES MUST BE ENTERED ONLY IF M5
In VALUES MUST BE ENTERED ONLY IF M3

AT LEAST TWO VALUES MUST BE ENTERED.

1 1S USED.
1 15 USED,
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA
FORTRAN DATA LOAD SHEET III-2.2
STANDARD DATA INPUT 1 '

Page

Prepared by

Date

69 0T 73 77 80
21002](16 P KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
VALUE T E QUAN | LOC [¥]  VALUE IE
Jal] . 237 l31 ) T R Y Oy T o0 j=1 .96 lzloﬁlql ] loﬂ
21 1 21312 lL{l L1 1.1 )1 I J 2 1 |9|7 Iﬂlqul L1 Iolz
3 i 124313 IS] 10 1 1 3 = I 3 1 1918 lqlzu - lOll
bl g, 2,34 I": TR A T R o ol l & 99 “Islsl 11 Iolo
SLy 21315 I7j O O O IOLO 5 10,0 |010151 E g 10,0
6] | 121316 I T T TN ] T T I L 6 111011 l P I T I 1
7 2 |213l7 l | N e S | L 1 1L I 7 lllol2 l 1 18 | 1 l ]
8 4 21318 [ -3 A A A 4 | e ‘ll0l3 l | ' A L 1 ' ‘
9l 4 |2|3|9 I Ll b b b 1 5 4 I 9 1110|4 I O (O | l |
10 |21410 ' QRN R A 10 O O l 10 40,5 I e 1o 1 (O l 1
ll I‘é—lﬁll ' 1 1 ' 1 1 L 1 1 I 11 L1‘016 I 1 * W S . N | '
1200 g2 1y, b ! 12 a2l ) g Iy
13 L l2 L4l 3 I L0 1 5 1 L 1 L I l 3 Il l018 l 1 .1 1] 1 , l
4] | 2,44 l I B ol PO By oo ! 14 1,09 I T 1 T OO | I |
15 L 124415 I (U e (e [ e T ' 15 111110 | L i i l 1
16 ‘2.446 | = | 16 . .1.1_1 l 2 I 1
17 12L4l7 l T 0N N AN R LA 1SN | l 17 111112 I W OO ) | I |
18/ , 2,4, 8 ' TR (U5 1 e O TR A l 18 21,1,3 | 1 ) | I 1
19 I21419 l L L L 1 L A A I lg lllll4 I L il 1 I L l L
200 5 92,500 ¥ v 4 =ran 20 il | g5 4 4 I
A IZISJI I L L A 1 1 L L A | 21 l1]116 I L L L L 4 I 1
22| | 2,52 llllll T ‘ 22 111117 '1111 ] I
23 1 |21513 l o T T A AT [l | l 2 11|118 l 7 N R N l 1
&y o _J_IZJﬁ.l_$Illlln ggp b1 24 T l 4
jl lzlsl I g 4 - 2 1 L A I i 2 lllZlO l k) 1 A l 1
INPUT SPECTRUM ay — zn TABLE NO. 2.

A MAXIMUM OF 25 VALUES MAY BE ENTERED.

Ay VALUES MUST BE ENTERED ONLY IF M5
Zn VALUES MUST BE ENTERED ONLY IF M3
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AT LEAST TWO VALUES MUST
2 IS USED.
2 IS USED.

BE ENTERED.



FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of

FORTRAN DATA LOAD SHEET III-6.2 Prepared by

STANDARD DATA INPUT 1 Date
6% 0 7 i 2 S 80

| S[0OZ||1 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG

QUAN | LOC [+  VALLE +E QUAN Loc (¥l VALUE HE

Seqm W, 6,556/ ), .., ., . 11, Segm 21| . 6,76| 163,S . ., . 119!
d, 6571 1668 ,, ., |19l 22 . 67 V. e el s
31.6.5.8 ———— o T e———

b 8O Y 2 cwpe g el L 24| , 679/ 1635, ,,,,,]191

5 i 161610 Iélqlal i r_- 414 'Ol 25 l 161810 ' j I (N S O (RN (35 PO I |
6, 6600 le47 . I3 T - LY
A bibz SBE sy )] 27}, 682 1663, vy, ) 0L
B, 6631660 . . . - 281 46831 1y v v vyl
g 1 161614 l‘lqpl Lk 3 11 l * 29 1 161814 I | T (P N (N U (A I 'J
]0 1 161615 I'qulo,l by e (e FRE 1S IOJ’ 30 i 1618]5 l‘l‘le [ S Ny 5 N ¢ loll
‘] L l6l6j6 l i L () T T [ 1| ' L 3] J;Lblalé) I Y N (O |G R T [ { |J
12, 6670 Vv g iy 32] 687 Vg g oty
]3 1 16l6l8 I-,.-';on O (¢ Ioll 33 1 161818 I  BUREL T VS T 1 | l 1
]4' L 16l619 l i T | [ R [ (¢ I 1 34 l 1618[9 l Lo-f -1 14 § 1 l A
Ve s s naebils i T TN LN
]6 1 l6l7ll l-’l‘?lol | S ) IOI 36 IJ61911 I J ] (| (S Y N L (N ' 1
M, 67220 1100 4 4 40l ‘ AP LT L
18 |, 16,743 657, 4 4 4 4y | ] 38| ;| 16/9%3 g e pugwylly
]9 1 l6l7l4 Iélql’l g g feo gl oy I ‘ 39 1 161914 I [T SN (Y N GRS TSR (oL C | 1
20 1 161715 Iél3lsl 3 I Sl e e lol’ 40 1 l6|915 l | O (O (N S U O () I e x

m = WING LIFT CURVE SLOPE PER RADIAN.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8, OR 13.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of

FORTRAN DATA LOAD SHEET III-6.3 Prepared by
STANDARD DATA INPUT 1 Date
69 0 7 73 7 80
) S]1002|| 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R Cast PROG
QUAN | LOC |*|  VALUE tE QUAN LOC (¥  VALUE tHE
Ve | . Ve | ?
Segm E BB = o e e 1 Segm2l) . 116l 1250, . ... .1103
L6971 1180 .., ..]10,3 I T R L
i..es.s [——— 1 AT I |
L T 1 24] , 4719] 11,65, |, 1111103
5 L 171010 lzqlolsl Lot 1 1 03 25 1 171210 ' 7 O (T W (O (o= i U | I 1
J

261171211'11111111|l

1 171012 IZ.’&I L1 1. 1 27 1 171212 ',IZIGI | S S 1 'q3

|
I
I
I
. 701 12878 . . . .1
|
|
|
|

8. 203 |262ﬂ..L it 281 7230 by oy g gty
g 1 171014 lzlqlolsl | Gl ] LA ) 29 1 1712l4 I j CHRN 1A LS (Y [ (S [ | I 1
10, 70512246, . . . .| 103 30,725/ 1126, ,,.,.]103
'1 (| 17 lol6 ' y = L W IS e e B | ' 1 3] 1 171246 ' | i ey (R Do 98 Y N | 'J
12, 7007/ Vyiy gy v g1 iyt Yy g b s ngpelhs
1y, 708/ 12184 . |103 8l v t@bl Vs u g cavsillls
1 1 171019 ' T A A W I | 34 1 171219 l L L L 1 11171 I i
W, 230l Vs iaoaliy L I e L
I& 1 17 Illl Izl312L€] | | | Iol3 36 1 l7l3|1 ' } [ ) e O O O ' 1
] | 1711 12 '2 sJol L1 1 11 ' 37 | 171312 I bl loi i g ¢ 4 l 1
18, 713 lznlllll AN 38l g 2330 Ly oy R
19, 71,4 'zlslol 1111 I Y 391 734 I e
2 L TE) Izlspl¢ [ | '013 40 d 171315 l o ] O I (o ' it

Ve = AIRPLANE SPEED, (EQUIVALENT AIRSPEED), KNOTS.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8 OR 13.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA
FORTRAN DATA LOAD SHEET III-6.4
STANDARD DATA INPUT 1

Page of
Prepared by
Date

69 70 7| Ty JT 80
| 5|00 2|1 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | LOC |+|  VALUE HE QUAN
W W & T
Segm |, 736/ ), ., . . ., 11, Seqm 21| , 756| 11,719,764 ,,] 186
d. 737 1198762 . .| 106 2| 2570, .., ),
3117.318|.L....1. | | I e
e SN o sy g K] 24| | 17,59 “171"[7161‘/1 L1 196
5 L I'ZALO ||l811lqlql‘l ‘| = Io ‘ 25 L17J6L0 l | (O ) | bbb 1L l 1
d o manll by el T T L
2l 1A2 l T A T O | 27| 4 17,62 “171917161‘/1 L1196
Bomas . b bl 28] 163 Ly v v gty
o gadl lsa¥yo gy Ij 29 sl | 4 g0 v qaaunlts
10, 745/ 1187441, .| ]o¢ 30|, 7,65 11,779,764 , . |06
11117(416 |111¢11|| IL 3] 1171616|JLllllll IJ
120, gl by vy g A A v A RN AL
13, 74.8 1182588, , A 10,6 33, 768 l 1 i ap el 8 o
]4I1;71419|1111L11l ll 34 lL7L6L9|l G T O W [ '1
IR T 8 -0 oo el Ey
]6 1 1715l1 Ill-!qulquL =1 I 36 1 l7l711 l 1 j e D ey ) () | l 1
]ﬂlﬂl512|1l f IS (S e e | I 31 117J12|1 | VA o 1 '1
Begepl !l sabira el 38, 773l 1, boapgegtts
lng‘?lsé lll‘ j SN G I 1 | I 39 1l7l7l4|l I [y Lo (0N (B |l
2 1 171515 I’l7lql7l‘lql 11 | 40 l l7|—ﬁ5 Ii { o] Vo) S T el ' L

W

AIRPLANE

GROSS WEIGHT, LBS.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8 OR 13.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA

FORTRAN DATA LOAD SHEET III-6.5

Page

of

Prepared by

STANDARD DATA INPUT 1 Date
é® 0TI 773 77 80
1,510021[1 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
A R CASE PROG
QUAN | Loc [+ vALUE + E QUAN | LOC [*|  VALUE [+
si6 | SI6 | o
Segm V¥ 3 7aa3l ... .., ! = Segm 21| 17,33/ 1443, .. .,.,]| 140
4 1,714/ 985 = 10,0 21 1734 ..l
T ) [ P L FE{ AT S
L S8 B ——— 1 241 iliTiael M35 o ] 100
d 111711 l7 'qlslql Lk | I lolo 25 JJJZJ3l7 l LA 4 -1 12 ¢ ) @ ' 1l
d.1,71.8 1908 .. . . . || 26| 1738 | .. |1,
7' lll-’lljg '7lq181 | [ 1 (N | l 27 11171319 Hl‘llel B S O (S R | Iolo
8 1,7.20/ 1629 = I 28| L7400 by gy
ngl'?l;ll lqlqlgl 1 1 1 1 I ' 29 lll7Lllll ' B VIS S PR S G | ' 1
19 ,1,7,22] 134, . . |0,0 300 1742/R78 . |100
Wareal sevsevnally SR LTI
12 tezidl v i 3 AN, AN ERE AN
l 11171215 'Sloqu Aol 1 lo]o 33 111714'5 ‘ ] 4 | e R e (O YO ’ e
L IRRET LI | 34| 7460 0, L L 0,
38 22 e r 38l 19a7il . . o . ... 1),
]6 lll7l218 |313J61 { S [ A | IOLO 36 11171418 ' 1 f A Y G (O T ) | ' 1
] 11171219 mlqlgl 11 1 1 I 37 11174419 | | U (A L1 1 '1
14 ,1,7,30] le28, , || AT P
19 ,1:7:311 l_llqlsl 114 l 39! 175 | T g g I :
20 ,1,7,3,2 |813181 i |OO 40 1 17,52 | T A O | "
SIG = AIR DENSITY RATIO = p/pg-

A VALUE MUST BE ENTEREC ONLY FOR THOSE SEGMENTS WITH M3 = 13.
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA

FORTRAN DATA LOAD SHEET III-6.6

STANDARD DATA INPUT 1

Page of

Prepared by
Date

€9 TOTI 73 77 80
!15 O,OLZ ]Lﬁ LPlA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | LOC (#] VALUE HE QUAN LoC VALUE HE
s OF lt p e ; Le@r 1t 1 ; : :::'I'; 1 .. i} t
Seam W 3638/ b, 00,0 by ] (Seam21] 3658|1920, ,,..] 064
z 13161319 |Slolol 1 s 1 F ) 1 IOJB 22 I3L6l519 l 1 L L 4 L | - . 'J
3 L6l4 10 l 1 [ TI5E ' WY S | Je I l 23 134641él0 ' L Sl E T S A R I 1
13161411 I R (DR WY (S \dsen) RO Ve | I | 24 J3lébll lzloélgL ) (O W ‘olq
A 3642 'lL”islol T B IOLL{ 25] ;3,662 l T Y (I O | |
G l3l614‘l;3 IzlsloloLl L 11 | ‘ 26 13161613 ' L 1 1 1 j W T ¢ I i
7l 13.6,4,4 | \ .14 ) I 27| 3,66,4 |8lslol 0T '013_4
IS N e——_—— 281 366450 | v 4 4 i a gl
R L TEEETY | 29| 3,666 l AR LR AN
]0 131614‘7 Izlslolol { (O T lolq 30 L3l61617 BLSBL S G0 O A b % !DLL
11 ,3,6,4,8 | PO ] O O e | 1 311 43656,8 I;LL] 0 10 T I_L_
120 360490 ' v vty 32 36690 V) (0 gty
]3 éA6L510 Izlslolol Y (I (Y S lo,Lq 33 4316l710 l ) | | (Y [ ) O | | i ¢
]4 l3l6lsll l ] T N V] (i) 1 11 I l 34 13161711 l 1 L 1 | VO e () WP l A1
] 13461512 I [ S [ e T | LI l 1 35 43161712 l i 1 L ) A SO Vi (A ' A
16 13,6,53 IZISJOIOI Y G oM 36| ,3,6,7,3 l O (O GO O O (O ) | 1
17 3654 | P00 ! 37wkl gy o ygy
18 13,6,55 b il gl D T L
]9 1316L516 ‘ 1 ‘ (O oy (S ) 1N I ' 39 13L6L716 I W (S T O Y O ) | 1
2 I3J615‘l7" Izlslolol - | j . | Iou 4_0 1316]717 l == ) N I T e R 8 ' 1
L = SCALE OF TURBULENCE, FT.
A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS WITH M3 = 13.
lt = DISTANCE FROM AIRPLANE C.G. TO LIFT CENTER OF

VERTICAL SURFACE, INCHES.
A VALUE MUST BE ENTERED ONLY FOR THOSE SEGMENTS

WITH M3 = 14 or 15,
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of

FORTRAN DATA LOAD SHEET III-7.1 Prepared by
STANDARD DATA INPUT 1 Date e
€ 07 73 77 80
/LST OoZIN 6PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | LOC [*#|  VALUE $1E | | QuAw LoC |¥|  VALUE HE
: Pl Pl -
Segm “ | - l7l7l6 ' J I g G- M Sy PN !_‘L-.!.V.' Segm 2] Ll?l%!Q_,. 'ql k. Qs ‘~;l..l—-'—l-—4-——'-?&
2 17,7 “- ESE e sl I,Ol( = 2_2. 12297 llL_.l.L TV W (N l.ql_‘
AL e 8 ) - _Z.L !_Jloglﬁ.,_l‘L,_J Il G IQI'
o DR B wg ] 100 24 , 1799 _.lél,q_L_l__LJ_L‘L-L.r_IQLO_.
B gmnt W2 oy oo 10D AR o T
Bl il B o ey o o U 26 il W s 5 5w pp} 101
21 47,8,2 "El TTTETIA 271 , 18,0:2 '71 L cpepgt 100
. 133 |Q§:Z. T AT N 28| 8030 'Ly vyl
9, 284 1028 ,, ., ' ' 29| , 18,014 | EEEALTSET 0L M
9, 7,85 10135, ,,,,|loo B0 camnisl W v o s et
]] Ll7l816 |ll { SO U | ) O O (e IOL’ 3] 1L81016 l S O | i R [ W ¢ r-l'
2, gef Wy g g 1ol 32| | 181017 “111 ca 11 191
13, 7,88 10105 , ,,  |l00 93l epdl Ly g e rprgl by
W, TR s w | B Ml, 8090, ]t
19, 790/ 1, . ..., ..o A LT A
16 , 79,1 |01l13| (T e L | IOLO 32_1_181111 I o O Ty Y (Rl | ! ]
17 | 21912 'olzlsl T T O G | I = - 371 , 81112 | T O R ol T I,
- 18 , 1793 |016121 TEnT1i) 38| , ,811,3 l i riiietls
19, 794 “1511111L1 It 39! . 814 l#l e
e 2 L 171945 ‘lzlql TU N O O O | Iolo 40 1815 L O oy (R O] oy 8 ) ' 1

P. = PORTION OF FLIGHT TIME (OR DISTANCE) SPENT IN NON-STORM TURBULENCE.
: THE VALUE OF P IN THE FIRST TERM OF GUST EQUATION SPECTRUM INPUT.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8, 9 OR 13 TO 15,
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA Page of

FORTRAN DATA LOAD SHEET III-7.2 Prepared by
STANDARD DATA INPUT 1 Date
¢9 70 7 T3 177 80
/ 5|00 2|[) 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R CASE PROG
QUAN | LOC [+I  VALUE |+l E QUAN | LOC ||  VALUE HE |
P | e Pa bbb e i,
Seam W . T.473 b .ouosou Segm 21| 1493 100,31, , .., _1@2!
40474 1908 . 2] 0494 Uy, | los]
308%8 Wby v g0y 23| g9l 0, L, 100
B E 52 L 24| 1496| 100,29, |, ,]|100]
5 lll4l7l7 lolol3131 11 1 1 25 ]lL4L9L7 IIJ ~f 1 ) I I LS (S 8 IOL/___!
6 I1L4l718 IOlQlZJ | | L L 26 Lll41918 'lL 1 1 L i 1 11 Iollj
7 (14,79 'Ogololqlsl g g 21—1~-Ll‘419'9 'DlolqlsJ L1y lOlOJ
8 ,1.4.80] 100028 , , || 28| 5010l 111 gt
9.1,481loooll , , , |1Y 29 0501 1oy g O
10 1,4,82| 1000095, , | |0p 30 0502 WOE, . 1100
W 1,483 ”1 R V07 VO A L IOL' 31] ;5,63 “1 g ey gl WO |
120 v 8| My U 10 320 sl Wy oy gl t0d ]
13 ,1,4,85/ 1000035, | lop HEL D LT i
]4 lll4i816 llLl i O (B (R lol’ 34 lIISIOL() I LI 1 i 31 111 I 1
| RN A T LIS A T AP ege——
]6 11L4l818 'Ololololqlsl i I 1S IOJQ 36 llélolg ' B (SN (O P I (Y ) ( l i J
17] 11,4809 100000, | | || T L TR, '1j
18 ;1,490 |010E5218141 Tan 38| 11,5110 l o r gl by
19 11,1491 IOJOLOL?JSJ Lot l 4 39| 1,511 l it feir 52 70 L
2 11141912 Iololllql T [ S I | IOLO 40 lllsllJ& l T (O S O | L

P2 = PORTION OF FLIGHT TIME (OR DISTANCE) SPENT IN STORM TURBULENCE. THE
VALUE OF P IN THE SECOND TERM OF GUST EQUATION SPECTRUM INPUT. ENTER
P, = 0 IF SECOND TERM IS NOT USED.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH M3 = 8, 9 OR 13 TO 15,
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FATIGUE DAMAGE CALCULATION PROGRAM 16PA
FORTRAN DATA LOAD SHEET II1-8.1
STANDARD DATA INPUT 1

Page of
Prepared by
Date

e 07 7y 17 00
45 00 2|l 6 PA KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
R R case PROG
QUAN [ LOC '#|  VALUE  T+lE| [Quan | Loc [*|  VAWE 4 E |
R e L
NN .L_E | T ST 0E ROy St
Seom W .135.138 bt ..., Seom 21} 1533 1295, . . .. .1161
d 1514125 .., . ilo4 22 as3 a4 | oo o b
ijl,sj T L 23] 1535105509 .. .| 100!
.1.5.1.6! 106,187 , . . 1190 24! 1536/ 1305, ., .| iq1]
i 11.5.1.7? i;ﬁ;. O (T ‘oll 251 ,1,5.3,7 li O o [PB0) 6) T a| | ]
j_dls.xlauizﬁj e N 26| 1538 lgs509, .,.| 190
1 151110 3Lzl 3 Vol e Y O T 'oll 27 1115L319 IzlelslgL f | 1 | Iol'
15200 WESH o o o1 01 28 (LSAO 1y oy gy gty
8 sz WL g 18] 29| ,1,54,1] 105509, ,,,,169;
100 .1,5.221 1115 < oo b 161 30| 1542125 ., |04
]‘41L512:37 ' T ALY Y G L L) | I 1 31 JIL51413 | SO NS Y P (0 (e B i 1
12 11,5024 10,6457, | , , : 100 32! ,1,544| 19,55,09 ,,,|100]
13 ,1.5 2.5 ”L"l T 16,1 331 1545 ' L b s ed Vg
1 1115121"3; 2 ] PR o o T R O ‘ ! 1 34! 11'5-4-6 | Y L OO S (R 1 U | ! I 1
19 ,1,5.27 i24p8 . . ., i l0p 35 15470, ., 0]
16 11!5’2L8i ill—'lsil Jloafio g Iol' 36 111514!8 ‘ } (SN O e SN h (Y [, ¢ ' 1
70520 200, 1 10 AT LT
18 1,5, 39! @15& T (o O |01' 381 ,1,550 | MATEETL LT
19 nle"ﬂi; '321 iy gxl 18 39| .1,551 lJ v i ey aea b o
2Q hﬁl.’.é !31215-1 I 1Y O lOll 40] 11552 | O Y (S N O 1 1 | 1L

b

1

SCALE PARAMETER IN PROBASILITY DISTRIBUTION OF RMS
THZ VALUE OF b IN THE FIRST

NON-STORM TURBULENCE.
TION SPECTRUM INPUT.

A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITH
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M3 =8, 90R 13 TO 15,



FATIGUE DAMAGE CALCULATION PROGRAM 16PA
FORTRAN DATA LOAD SHEET II1-8.2
STANDARD DATA INPUT 1

Page of

Prepared by
Date

164

e9 107 Ty TV 80
/IS qqz ]‘GAP‘A KEYPUNCH: DO NOT PUNCH BLANK DATA FIELDS.
[ O | CASE PROG
QUAN | Loc [+ vALuE +E QUAN | LOC [*|  VALUE HE |
Segm 1.d.mext 4o s aa il Segm 21| ys7al 16 ¢ o ooyt G
3 L14515L4 '51 T U TS, T W e Iol/ 22 Llél—]l‘ I PR QB NN Y S | ' 1
3 1115151c‘ I 4 11 1 i 1 | | 1 23 111517 L5 ',lqlols'qj ) R e ‘olo
4 4145151@ IznanllZL U G W | |OLO 24 JllSITl() |6ll 151 A U (O () Iql
5 11151517 Isl7jsl | (I O T | IO! 25 111517L7 l l g = 1 b 1 .t _’_1_-_]
d 1558/ 137, .., ,,,]lo4 26| 1578/ 149084, ., 1100
J 11L51519 Ialzlsl ) N (IR (B | Iol) 27 111517 0 Isl‘ | O | e [N [N 1S | 'Ol'
8 1560|1833 . ., . 10,1 28l as580l Vo op 4 sty
g J] ISJ()II |7lqlql ) [ [P | 'OJI 2 1115’811 !llqlolsiql | i Iolo
L ETT L e 30| s 15 ... le
W 563 l517| e T 1Y loll 311 415,83 | O A ) o R I.'_J.._4
120 115411 1ZAM2 ;5 10,0 321 11,581 “ﬁ O SN 10,0
13 1565 194, L 1ol gat e el o oo neeatile |l
14) 1,5,6¢ ‘ T I O, (0 o T e l 1 34 11586 l L (O | ! 1LL! ! L J
‘5 ll 151617 21161817L+ 1 1 1 Iolo 35 11151&?1 l 1 1 1 H ‘l | B8 I
]6 11 151618 |bl VIS A SO TR | b e | |OJJ 36 XI‘SLQ\Rl | ! 1 1 1 L3 i ! !
]7 11151619 l.lxq¢ql A S [ (S| iol’ 37 11{5,9,‘) 'J 11 ) | Li ‘ 1_!
18 ,1,5,70 '613131 T I 1 ¢ ’ofi 3__8__L_J_1151910l | T e T 1y Ll 'y
]9 ll ISL—"Ll bIZLS{ Foapie o —) o Iol 39 11151911 I AN e e (MR YT g; e
L 20 111517121 |717151 T G ! loll 49 lll:"l]zl ’ 1 T i i 1
b, = SCALE PARAMETER IN PROBABILITY DISTRIBUTICN OF oMS GUST VELOCITY FOR
STORM TURBULENCE. THE VALUE OF b IN THE SECOND TEPM OF SUST EQUATIGN
SPECTRUM INPUT. ENTER b, = by IF SECOND TCEM IS NCT USeD.
A VALUE MUST BE ENTERED ONLY FOR THE SEGMENTS WITHM3 =8, 90R 13 TO |

B
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